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About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 

Hewlett-Packard Company certifies that this instrument met its published 
specifications at the time of shipment from the factory. Hewlett-Packard 
Company further certifies that its calibration measurements are traceable 
to the United . 'ntes National Bureau of Standards, to the allowed 

by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Orpanization members. 



WARRANTY AND ASSISTANCE 

This Hewlett-Packard product is warranted against defects in materials 
and workmanship for a period of one year from the date of shipments 
The cathode-ray tube (CRT) in the instrument and any replacement 
CRT ourchased from HP are also warranted against electrical failure 
for a 'riod of one year from the date of shipment from Colorado Springs. 
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS, 
HOWEVER, ARE NOT INCLUDED UNDER THIS WARRANTY. 
Hewlett-Packard will, at its option, repair or replace products which prove 
to be defective during the warranty period provided they are returned 
to Hewlett-Packard, and provided the preventive maintenance procedures 
in this manual are followed. Repairs necessitated by misuse of the product 
are not covered by this warranty, MO OTHER WARRANTIES ARE EX- 
PRESSED OR IMPLIED. INCLUDING, BUT NOi' LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 

Service contracts or customer assistance agreemente are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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SAFETY SUMMARY 



The following general safely precautions must be observed during all phases of operatlor:, service, 
and repair of this Instrument. FalUre to comply with these precautions or with specific warnings 
elsewhere /n this manual violates safety standards of design, manufacture, and Intended use of the 
Instrument. Hewlett-Packard Company assumes no liability for the customer s failure to comply 
with these requirements, 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be conr^icted to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must eithe'- be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical grou.sd 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN h.i EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safely hazard 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must bo made by qualified maintenance personnel. Do not replace components wi^h 
power cable connected. Under certain conditions, dangeroufe voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits jefore 

touching them, 

DO NOT SERVICE OR ADJUST ALONF 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattehng of glass fragments (implosioni 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 
be done only by qualified maintenance personnel using approved safely mask and gloves 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of Ihe danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification to the instrument Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained, 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be follow ed. 

WARNING I 



Dangerous voltages, capable ot causing death, are present In this Instrument. 
Use extreme caution when handling, testing, and adjusting. ^ 
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I 

HORIZONTAL AMPLIFIER 

EXTERNAL INPUT 

Bandwidth: dc-couplud, dc to o Mtlz; ac* 
coupled, 5 H> to fj MHz. 

Delleclion Factor: I V/div, iWf. on XI; O.l 
V/div t5% on X5; 0.1 V/dlv in'.Tt on XU). 
Vernier provides continuou.s adjustment 
between ranges. 

Dynamic Range: *20 

Input RC: 1 meijolim shunted by appr«>xi- 
mately .'iO pF. \ 

Sweep Magntller: X)i, XIO, accuracy *5)?, 
with 0% accuracy iiine base. 

CALIBRATOR 

TYPE: approximat< ly l-kHz s(|uare wave, <0 
rise time. 

VOLTAGES: 10 V p-p into H met,a>hm, accuracy 
*1%. 200 mV p-p into >l mepohm, accuracy 
■ * 1 %. . 

CATHODE-RAY TUBE AND CONTROLS 

TYPE: post-accelerator storage tube, iMtV ac- 
celerating potential, atuminized IMS) phosphor. 
GRATICULE: 8x10 div internal praficule, I div = 
1 cm. Subdivisions of 0.2 div on major axe.,. 
Front-panel adjustment alipns trace with p'rati- 
cule. Scale control illumiimtes CUT' phosphor 
when viewing with hood or takinKphotoKraphs. 



/ 

Z-AXIS BLANKUfG: approximately +2-V, >f)0-nH 
piil!|e width (‘‘Jli MHz. sine wave), wdl blank 
trace t>f normal intensity. Input resistance 
=0000 ohrhs. 

BEAM FINDER: pressing FIND BFAM control 
brinKs trace on CUT screen ratrardless of setUnK 

of horizontal «)r vertical controls. 

I I 

OUTPUTS 

I-mir rear-panel UNC jacks provide recorder 
outputs for use with spectrum analyzer. 

GENERAL 

ENVIRONMENT 

Temperature: 0'^ C to +.05'" C. ^ 

HumIdi*;: to })5'!ii relative humidity to •I0‘’C. 
Allilude: U> -1.0 km (15 000 ft). 

Vibration: vibrated in three planes for 15 min. 
each with 0.2.51 mm (0.010 iticli) excursion, 
10 to 55 Hz. 

POWER: 115 Vae or 2.'i0 Vac tlONi, 18 - MO Hz. 

<225 VA max with plu(;-ins, convectif)n cool. d. 
WEIGHT: (without pluK ins) Mo.iel 18(‘T. Net, 
tO.O kp (24 lb), Shipping, 1-..T kp (’iO lb). 
Model IHOTU (rack): Net, 1 1.8 kp (20 !b); 
Shipi)inp 18.1 kp (40 lb). 

ACCESSORIES FURNISHED: blue plastic lipht fil- 
ter and detachable power cord. Keck mounting 
hardware and two clipon prolie holders for 
Model IHOT'U «mly. 
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SECTION I 

GENERAL INFORMATION 



1-1. INTRODUCTION. 

l-a. 'I’his mamtal prttvides operating and service in- 
farnmli*)n for Hewlett-Packard Models 180'!’ and 
l8(yrR oscilloscope mainframes. The manual is divitled 
into ei|,'ht sections each coverinK, a specific topic or 
aspect of the instrument. All schethatics are located in 
Section VIII. 

NOTE 

T'his manual does not apply to the pint?- 
ins, T'he appropiiate plug-in Operating 
and Service Manuals should be referred 
to. 

l-:l. This section contains a ilescription of Model 
I80T/I8ivru. Instrument specifications are listed in 
table l-l. Table 1-2 lists abbreviations used through- 
out (his manual, except in Section VI. The pixrt.s list 
in Section VI is a computer printout and uses com- 
puter-Bupplieil abbreviations. ' 

1-4. DESCRIPTION. 

l.r>. Models IWH’ and IWin'R are general purpose os- 
cilloscopes with plug-in capahility. The instruments, as 
shipped from the factory, are intendeil for bench use.r 
T’he Moilel IHOTR can be ri»ck mounted 'as described in 
Section ill. 

l-,(). The mainframes are ilosigned to operate with 
real time, satufiling and TUR. and fiequency domain 
plUg-ins. ' ’ r 

I ' 

’ 1-7., T'he horizontal amplifier has a diiect-coupled 
bandwidth of dc to fi Mill?. The ac-cqupled bandwidth 
is .T Hz to 5 MHz with a dynamic rtinge of .t*20 volts. 
TT('< amplifier has front-panel seleclahle deflection fac- 
tor ranges of I V/div (Xl), 0.2 V/div (Xfi) and 0.1 
VViliv (XIO). A vernier control provides continuous ad- 
justment between, ranges. / front-panel HNC connec- 
tor permits the use of external deflection signals. The 
I external input impedance is 1 megohm shunted by 
approximately TO pi*’. , 

1-8. A rear-panel BNC connector tZ-axis Input) is 
provided for e.xternal control, of CRT blanking. A 
signal of approximately V, fiO-nk pulse width, 
: {'00 MHz) will blank a trace of normal intensity. 

' I-f). Fi'mr rear-p.inel BNt! connecto.s provide record- 
er outputs' lor use with spectrum analyzer plpg-ins. 
Since these outputs are dependent upon the plug-ins 



utilized, the appropriate plug-in Operating and Ser- 
vice Manual should he referred to for identification of 
the output signals available. 



NOTE 

These outputs should not he used wh*'n 
a standard I8t)i/-series plug-in is installed 
in the oscilloscope, 

1-10,. A calibrator provides a square-wave signal of 
appro.ximately 1 kHz with a rise time of < I) ps. AmpH- 
tuiles of 2o0 mV and 10 V are available. 

1-11. The cathode ray tube has an internal grati- 
cule and r.TO aluminized phosphor, The display area 
is eight by icn divisions. Kach division equals I cm. 



1-12. WARRANTY. 

! i.T. This instrument is certified nnd warranted as 
liescrihed inside the front cover of this manual. 



I CAUTION 

The warranty may he void for instruments 
having a multilated serial tag. 



1-14, ACCESSORIES FURNISHED. 

I -If). The standard Model ISO^l'/TR oscilloscope is 
supplici! with a blue plastic light filter and a detach- 
able power cord. Also included with the Model ISITI'R 
is a rack-mounting kit. 



1-16. ACCESSORIES AVAILABLE. 

I- 1 7. A series of mobile test stands arc available for 
the Models ISOT and 180'fR. T’he Model t()02B Test- 
ihohile is intended for use with the cabinet Model 
ISIfj’. The Model 1 1 17B Testmobile is intended for use 
W'ith rack-model instruments such as the Model ISlTfR. 

'•18.' A front-panerprot<?utioniCover, Model lOUifiA, 
is available for the cabinet Model I80T, A similar 
cover, HP Part No. r)0t)O-0-I.T7, is available for the rack 
Model 180TR. 
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MJ). CtimeriiK, [irobos, vlewitif,' honds, tertnimUions 
■.ind other iicccBsory items are uvailai)le for Bpecialized 
requirementB. Information concerning accessories 
may he obtained from HP Sales/Service Offices listed 
in the rear of this manual. 

1-20. INSTRUMENT AND MANUAL IDENTIFI- 
CATION. 

1-21. This manual applies directly to Model IflOT/TR 
instruments and serial prefix number as listed on the 
manual title puRo. The serial prefix number is the 
first RTOup of diRits in the instrument serial numher 
(figure l-l), The instrument serial-number tag is lo- 
cated ‘in the rear panel. 

/ 

1-22. Chock the serial prefix number of the instru- 
■ mont. If the serial prefix number is different from that 
listed on the title page of this manual, refer to Section 
VII for instructions to adapt this manual for proper 
instrument coverage. > 



SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER 



SERIAL flO 0000 t ooooo. 



COMPLETE SERIAL NUMBER 



1MTrrB.052-0»-76 



Fifiiiro l-l. IniUrutni’nt Surial Nunihor 



1-23. INQUIRIES. 

1-21. liefer any questions regarding the manual, the 
Manual Changes sheet, or the instrument to the neurr 
est HP Sales/Service Office. Always identify the in- 
strument hy model number, complete name, and com- 
plete serial number in all correspondence. Refer to the 
in.side rear cover of this manual for a world-wide list- 
ing of HP Sales/Service Offices. 



Tnbh 1-2. Roft'rt'dce and Abbreviations 



REFERENCE DESIGNATIONS 



ASSEMBLY 

attenuator 

RESISTIVE TCRMINAriON 
MOTOR, FAN 

battery 
CAPACITOR 
COUPLING 
DIODE 
DELAY LINE 

DEVICE SIGNALING ILAMPI 



MISC EltCTRIC.Al PART 
FUSE 
Fll tEM 
HAHDWAuri 
JACK 
RELAY 
INOUCtOR 
speaker 
TER 

MECHAMCAL PAH r 



plug 

POYiFHLUPPLY 

TRANSIStOR 

RESISTOR 

ruEHMISrOEi 

SWITCH 

transeormer 

TERMINAL HOARO 
TEST POINT 



INTEGHATEO CIRCUIT 
lUNREPAlRAlHt,' . 

VACUUM TUBE,', NEON/ 

BULB, PMOtoCjf.LL, e: rc I 

VOLTAGE (H'GljLATOH 
IDIOOE.I li i /! I ■ 
CARLE 

SOCKET' ' ' ’ . , 

CRYSTAL I , ‘ ' 

netwo'rk,- 



ABBREVIATIONS 



A AMPEREISI 
At AMPERE rUHNiSI 
ampi AMPLIFIERISI 
assy ASSEMBLY . 
ampltd AMPLITUDE 

bd tijAPnisl 
bp bandpass 

C CENT! 1 10 '■'l 

CCW COUNTERCLOCKWISE 

coax.' COAXIAL 

coef COEFFICIENT 

com COMMON 

CRT CATHODE RAY TUBE 

CW CLOCKWISE 

d DECIMO't 
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INSTALLATION 



f2-1. INTRODUCTION. 

' I , ^ 

' 2-2. ThiV section contains instruction for performing; 

I an initial inspection of the Model 180T/TIL Instnl- 
I lotion pft)cod,ures and precautions ore presented in 
^stejvby Ijtep order, Th>? pWicedures for makini; claim 
I f.Jr warranty repairs and for repacking the instrument 
’for shipment are also described in this section. 

: I Head the Safety Summary at the front 

f of this mar.uid before installini; or op- 
, ‘ eratinK the instrument. , 

' 2-3, INITIAL INSPECTION. 

2d ! The instrument was inspected mechnnically and 
^ ejectrically before shipment. Upon receipt, inspect it 
i for (lamage that may have occurred in transit. Check 
for .broken knobs, bent or broken connectors, and 
dents or scratches. If damage is found, refer to the ' 
claims pafagraplv in this section. Retain the packing 
material for possible future use. 

' 2-Ci Check the electrical performance of the instru- 
ment inimcdiately after receipt. Refer to Section V 
for the performance cIilcIc procedure. The perfoimance 
check will determine whether or not the instrument 
\ is ope/ating within the specifications lisied in table 
I l-jl. Initial performance and accuracy of the instru- 
merit are, certified as stated in the front of this manual. 
r . If the instrument does not operate as sjiocified, refer 
,i to the claims paragraph in this section. 

i 2-6. PREPARATION FOR USE. 

j 2-r. POWER REQUIREMENTS. The power cord rc- 
il quired depends on, (1) the ac input voltage, and (2t 
V, thev country in which the instrument is to be used. 
Figure 2-1 illustrates the standard power receptacle 
(wall outlet) configurations that arc used throughout 
the United States and in other countrie.s. The HP part 
number shown directly above each receptacle drawing 
is the part number for u power cable equipped with 
\ the appropriate mating plug for that receptacle. If 
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the appropriate power cable is not included with the 
instrument, notify the nearest HP Sales/Servicc Office 
and a replacement cable will be provided. 

2-8. The instrument can operate on either 115 Vac 
or 280 Vac single phase, ‘18 Hz to >M0 Hz that 
cun deliver approximately 200 volt-amperes. The 
instrument is normutly shipped from the factory set 
to operate at 115 Vac. To operate from a 280 Vac 
source, proceed as follows: 

a. Remove power cable (if connected). 

h. Set switch on rear panel to 280 V position, 

c. Replace (use with 280 V fuse, specified in table (i-2. 

d. install power cord. 

2-9. THREE-CONDUCTOR AC POWER CABLE. For 
the protection of operating personnel, Hewlett- 
Packard Company recommends that the instrument 
panel and cabinet be grounded. This instrument is 
vrjuipped with a thrce-eonduckor ac power cable that, 
when connected to an appropriate receptacle, grounds 
the instrument through the offset pin. The power jack 
and mating plug of the power cord meet International 
Flectro-technical Commissioa (lEC) safety standarils. 
To preserve this protection feature when operating 
from a two-contact outlet, use a three-conductor to 
two-conductor ad.nptcr, and connect the adapter wire 
to ground at the power outlet. 

2-10. RACK MOUNTING. A kit for converting the 
Model 180TR to a rack mount is supplied with each 
instrument. Instructions for making the conversion 
are given below. Refer to figure 2-2 for parts identifi- 
cation. 

a. Detach tilt stand by pressing it away from 

front feet. Remove all plastic feet by pret/sing metal 
button iind sliding feet free. , 

b. Remove aluminum trim strip from each side 

of instrument wi.h a'thih blade tool. i » 

c. Attacl^ rack mouhting fiange in space from 
which trim jitrip was remoyed (use screws provide 
with kit). Large notch of flange oliould be positioned at 
bottom of instrument. i 

' I I 

2-11. claims. ' ’ , 

2-12.' The warranty statement applicable to this in- 
strument is printed at the front of this manual. The 
CRT warranty and claims form is locateil^at the rear 
of this manual. If damage is found or if performance 
is hot as sr?cified, notify the currier and the HP 
Sales/Service Office immediately. Refer, to the back 
of this manual for addresses. The HP Sales/Seryice 
Office will arrange for repair Or replacement without 
waiting for settlement of a claim with the currier. 
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InBtallntion 

2-13. REPACKING FOR SHIPMENT. 



2-M If the instrument is to be shipped to nn HP 
Sal',s/Scrvice Office for service or repair, attach n 
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tug showing owner (with address), instrument serial 
number, and a description of the service required. 

2*15. Use the original shipping carton and packing 
material, if available. If not available, the HP Sales/ 
Service Office will provide information and recom- 
mendations on material to be used. 




Figure 2-2. Bench/ Ro^h f-tount Conversion 
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SECTION III 
OPERATION 




3-1. INTRODUCTION. 

IV2. This section provides Kcnernl information on 
the operation, function, and application of the Instru- 
ment controls. Front- and rear-panel controls and 
connectors are identified and briefly described in 
fii;ure ;trl. 

The Modet 180T and 180TR are desi|,med to 
operate with real time, samplinK and TDR, and fre- 
quency domain pluR-ins. These pluK-ins are accom- 
modated in the lower portion of the instrument. The 
required operatinff pov er is obtained from the oscillo- 
scope mainframe. I’vcfer to the pluR-in Operatins and 

Service Manual for matinKond installation instruct'ons. 

3-4. FR0NT-PA‘'^L CONTROLS AND CON- 
NECTORS. 

13-5. All operatinB controls and iront-panel adjust- 
ments are identified and described in figure :M. The 
following paragraphs explain the function of some of 
the controls in detail. 

3-6. CALIBRATOR. The calibrator has two outputs, 
10 V and 250 mV peak-to-peak, ntf.itive-going from 
ground, with an amplitude accuracy of 1 1%. The output 
is a square wave at a frequency of approxim.^tely 1 
kHz. Rise time of the signal is less than .’3 microseconds. 
These outputs are useful for checking vertical and hori- 
zontal sensitivity calibration, and divider probe cali- 
bration, A 3-wny binding post pirovides a ground con- 
nection point and may be used with banana plug, wire, 
or spade lug connection. 

3-7. SCALE. Tliis control adjusts the overall bright- 
ness of the CRT graticule. It should be adjusted for 
good contrast between the background and the grati- 
cule. The SCALE control is useful when using a hood 
to view the display or when photographing waveforms. 
Rotate the SCALE control counterclockwise to OFF 
when graticule illumination is not neederl. 

3-8. TRACE ALIGN. This screwdriver adjustment 
compensates for external magnetic fields that may 
offect alignment of the horizontal trace with the grat- 
icule. Use it to position the trace parcllel to the 
graticule horizontal lines. The alignment should be 
checked when the instrument is moved to a new 
locution and adjustment made whenever necessary. 

3-9. FOCUS AND ASTIGMATISM. These controls are 
used to obtain a display of uniform focus. Adjust both 
controls for the sharpest display possible. 



3-10. FIND BEAM. Occasionally the CRT beom may 
bo driven off-screen by large dc input levels or im- 
proper control settings. Pressing the pushbutton in- 
creases intensity and reduces horizontal and vertical 
amplifier gains enough to always return a displaced 
beam to the viewing area. This enables the operator 
to determine the action necessary to center the dis- 
play. All operating controls function while the FIND 
BEAM control is pressed. For example, obtaining a 
centered display may require adjustment of the defiec- 
tion factor, horizontal and vertical position, coupling, 
trigger level, or intensity. If the controls are properly 
set the display will remain visible when FIND 13EAM 
is released. 

3-11, LINE. This toggle switch applies or removes ac 
line input power to the instrument. When ON, un In- 
dicator lamp, is illuminated. Power for the lamp is 
obtained from the low-voltage power supply, Both 
sides of the ac power line input ore interrupted when 
switched to OFF. 

3-12. COUPLING. The EXT COUPLING switch is 
used to select ac coupling (capacitive coupling) to 
the amplifier for altern.ating voltages or dc coupling. 

3-13. HORIZONTAL MAGNIFIER, This switch con- 
trols the gain of the horizontal amplifier. When 
switched from Xl to X5 gain is increased five times, 
when switched to XIO, the gain is increosed ten times. 
For example, one volt into the horizontal amplifier 
EXT INPUT jack produces 1 division of defelction in 
XI and 10 divisions of deflection in XIO. 

3-14. HORIZONTAL DISPLAY. Either of two modes of 
operation can be selected with this switch. It selects 
the origin of the input signal applierl to the horizontol 
amplifier. When INT is selected, the input signal to 
the horizontal amplifier is obtained from the plug-in. 
With the switch in EXT, the sweep signal input frorn 
the plug-in is disconnected anti '•'put to the hori- 
zontal amplifier is obtained tronr, he EXT INPU T 
connector located on the front pane,. 

3-15. EXT VERNIER. The deflection factor of an ex- 
ternal input signal can be continuously varied to 
decrease deflec'ion by a factor of approximately 10 
by using this control. When the vernier is in the max- 
imum clockwise position (CAL detent), the horizontal 
amplifier is calibrated to provide 1.0 V/div deflection 
in the Xl magnifier range. 0.25 V/div in X5 range, and 
0.1 V/div in the XlO range. 

0-1 
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3-16. REAR-PANEL CONTROLS AND CON- 
NECTORS. 

3-17. Rcar-panel controls and connectors are identi- 
fied and described in fiKurc Additional infor- 
mation rcKardinR the function of the controls is ex- 
plained below. 

3-18. OUTPUTS. Four BNC connectors on the rear 
panel are provided to supply recorder signals from the 
spectrum analyzer. 

3-19, Z-AXIS INPUT, An external signal can be util- 
ized to control the CRT intensity. The intensity mod- 
ulation signal is applied directly to the CRT intensity 
gate amplifier. A pulse of approximately *2 V ampli- 
tude and a width of at least 50 nanoseconds or a 
+2 V continuous wave (cw) input to 10 MHz or lower 
will blank a trace of normal intensity. Input of a 
negative signal can he used for display intensification. 

3-20. AC LINE INPUT. A three-conductor ac power 
cord is provided for ac input. A power line ground is 
obtained through the power cord. Also located on the 
rear panel is the SELECTOR line slide switch, which 
allows operation from either 115 V or 230 V ac power 
line. Fuses are provided for both 116 V and 230 V 
operation, and must he charged to the proper value of 
the line input selected. 

3-21. PHOTOGRAPHIC PROCEDURES. 



NOTE 

When using high-speed ASA 10,000 film, 
allow the CRT phosphor to decay for 
2 minutes after the camera viewing port 
is closed and before the photograph is 
taken. This will allow phosphor excita- 
tion by ambient light to decay and prevent 
film overexposure with long shutter times. 

3-22. CRT SPOT SIZE AND SPEED, Uniformity of spot 
size over the CRT display area will result in best 
resolution and detail. The oscilloscope focus and 
astigmatism controls should be adjusted to obtain the 
sharpest spot for the intensity setting vequired. 

3-23. Trace focus can var.^ at different sweep speeds. 
Oscilloscope focus should be set at the sweep speed 
and intensity level which will be used to display the 
signal to be photographed. When photographing a 
single-shot signal, the focus cim be set by ussng a 
test signal input having a repetition rate of less than 
10 milliseconds. As the spe^ of the spot increases, 
more expostire time or a higher intensity display may 
be required for film recording of the signal. 

3-24. EXPOSURE. Evaluation of the signal to be 
photographed may make it desirable to overexpose 
one portion of a signal to capture the part that is of 



greater interest. This occurs because the speed of the 
spot (ie: spot writing speed) affects the light optput 
of the CRT. As an example: if the rise time of li fast 
pulse is the detail desired, display and photographic 
parameters could be set to capture this, while the flat- 
top portion might be overexposed and its detail un- 
certain. This occurs since the spot speed would be 
high for the rise time portion of the pulse and slower 
over thciflat top portion. 

3-25. CRT INTENSITY. The intensity level used to 
present a display for viewing or photography has a 
groat effect on the oscilloscope writing rate and 
proper photographic exposure. Small changes in 
intensity levels nre usually compensated for by the 
overall range of film speed. 

3-26. REPETITIVE SIGNAL. 

a. Adjufst Model 180T/TR, plug-in controls to 
obtain the desired signal display. 

b. Adjust INTENSITY and FOCUS for sharpest 
trace. 

c. Adjust SCAI.E for desired graticule contrast. 

d. Expose film using shutter and aperture set- 
tings based on type of film employed and camera 
characteristics. 

3-27. SINGLE SIGNAL. 

a. Adjust Model 1801VTR plug-in cordrola to 
obtain the desired signal display u.sing a test signal to 
establish vertical deflection, trigger control and sweep 
time settings. 

b. Adju.st INTENSITY and FOCUS for sharpest 
trace. Use a low repetition rate signal or single-shot 
signal in single-sweep operation while making these 
adjustments so that best approximation of the desired 
signal parameters is obtaineil. 

c. Set camera controls for desired operation, 
usually time or bulb. 

(I. Open camera shutter and allow sweep to trigger 
on signal. 

e. Adjust SCALE control for desired level of 
graticule illumination and post-fog film if necessary 
for extremely fast signals. A very low level of illumi- 
nation, small lens opening and fast shutter speal will 
provide adequate post-fogging. 

NOTE 

Increased writing speed can also be oli- 
tained by a controlled exposure of 
Polaroid film to a light source before 
exposure to the displayed signal. This is 
called pre-fogging. Either post-fogging 
or pre-fogging techniques may be usetl. 
Results are approximately equivalent. 
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1, CAIJiiRATOit. Provides a I kHz square wave 
at two amplitudes: 2.’j0 mV and 10 V p-p. 

2. LINPI. TofjKlc switch with indicator liKht for 
turning oscilloscope on and off, 

:l. SCAIjK. Controls overall brightness of CRT 
face and graticule contrast, 

■1. TRACK ALIGN, Rotates trace around lonpi 
tudinal axis of CRT, 

5, FOCUS. Adjust writing beam for sharpest 
trace. 

(5. ASTIGMATISM. Adjusts roundness of writing 
spot. 

7. IN'rKNSITY, Controls brightness of display. 

8. FIND BKAM. Intensifies trace and returns 
display to on-screen. 

9. POSITION. Coarse adjustment of display's 
horizontal position. 

10. FINE. Fine adjustment of display's horizontal 
position. 

11. MAGNIFIER. Deiermines gain of horizontal 
amplifier. 

12. Phase/Bandwidth. Sejects between normal 
full bandwidth operation (Bandwidth) and 
X-Y operation (Phase). 

i:i. DISPI^Y. Selects source of horizontal input 
signal. 



I 

t 

14. AC/DC. Selects ac or dc coupling for the ex- 
ternal horizontal input signal. 

15. EXT INPUT. BNC connector for coupling an 
external horizontal input signal, tc horizontal 
amplifier. 



REAR PANEL 



A. Power Connector. 8-wire ac power lino input. 

B. FUSE. 1 15 V or 280 V operation ac line fuse. 

C. SELEC'rOR. Provides for external selection of 
line operating voltage. 

I). Ground Connector, Provides a chassis ground 
connection point 

E. AUX A BNC connector for recorder output 
from spectrum analyzer. 

F. AUX B BNC connector for recorder output 
from spectrum analyzer, 

G. AUX C BNC connector for recorder output 
from spectrum analyzer. 

H. AUX I) BNC connector for recorder output 
from spectrum analyzer. 

I. Z-AXIS INPUT. BNC connector for input of 
CRT intensification or blanking signal. 
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Figure ,'M. Operating Controls and Connectors 




Mod-?l ISOT/TR 



mm 

a 




foci 


rwi 



CONTROL 



INTERNAL 
SWEEP - 



rE)Tn • I 



ra I 

■ — ■ * I 

Cnt] 



FIND BEAM 



horizontal 

'OUTPUT 

amplifier 



-yL 



HIGH 

VOLTAGE 

regulator 



EXT SENS I 



VERTICAL 
PLUG - IN 



-3160 V 



UNBLANKING. 

GATE 



Z ■ AXIS i 
_I^PUT_j 



chopped , 

BLANKING 



ALTERNATE. 

TRIGGER 



r 



"LT 



r INTENSITY ■JV 
FIND BEAmI Q I 



-3200 V 
H6 V 



“LTL 



"VV 



- lOFF 



■ H 


J-L 


■ 

HIGH 


GATE 




VOLTAGE 


AMPLIFIER 




POWER 

SUPPLY 



-12.6 V 



Y- align! 
+ 12,6 KV 



+27 V 
UNREG 



+27 V UNREGULATED 



MOO V 

LOW H6 V 

VOLTAGE 

POWER -12.0 V 

SUPPLY — 

-100 V 



REGULATED 

OPERATING 

POWER 



Fij{ure 4-1. Overall Block Dianram 



















Model IBOT/TR 



Theory 



I 

SECTION IV 

PRINCIPLES OF OPERATION 



4-1. INTRODUCTION. 

d-2. This section provides circuit theory unalysis of 
the Model 180T/TR oscilloscope, Refer to the 
overall block diujfrum (fiRure ‘M) hnd the schemutirs 
in flection VIII, 

4-3. GENERAL DESCRIPTION. 

4-4. The Model 180T/TR is an X- Y-axis display instru- 
ment designed for use with real time, sample nndTDR, 
and spectrum analyzer plug-ins. The instrument 
contains the CRT and its controls, low-voltnge and 
high, -voltage regulated power supplies, a horizontal 
amplifier, and a gate amplifier, 

4-6, To obtain a useful display on the CRT, three 
signals are necessary; vertical deflection, horizontal 
deflection, and intensity. The signal required for 
vertical deflection (Y-axis) of the CRT is supplied 
by the plug-ins. This signal is connected directly to the 
CRT vertical deflection plates. The horizontal (X-axJs) 
dcfiection signal is also generated by the plug-ins. 
It is further amplified by the oscilloscope horizontal 
umplifior before bciUK applied to the CRT horizontal 
deflection plates. 

4-6, An unblnnkipg gate signal, synchronizeil to the 
start of the horizontal sweep, is developed m the 
plug-ins and amplified by the gate amplifier. The 
signal from the CRT control grid, unblanking the 
viewing area of the CRT, 

4-7, Signals for horizontal deflection and intensity 
modulation can also be applied to the oscilloscope 
from an external source other than the plug-ins. 
External input jacks are provided for this purpose. 

4-8. INPUT POWER, With power applied to the power 
transformer primary windings, several secondary 
voltages are produced. They are rectified, filtered and 
regulatetl, as required, and used us the dc source of 
power for the various circuits of the oscilloscope and 
for operation of the plug-ins. 

4-9. HORIZONTAL DEFLECTION, The horizontal 
amplifier may bo used with either internal or exter- 
nal signal sources. Positioning the HORIZONTAL 
DISPLAY switch to INT arranges the circuitry to 
operate from signals supplied from the plug-in. In 
this condition, —100 V is applied to the plug-in. 
allowing it to operptc and produce both a sweep signal 
and an unblanking gate signal. 

4-10. The sweep signal from the plug-in is coupled 
to the oscilloscope horizontal output amplifier where 



it is converted to a differentiol signal, amplified, and 
applied to the CRT horizontal deflection plates. 

4-1 1, Horizontal position of the X-axis sweep signal 
is controlled at the input stage of the horizontal output 
amplifier. A two section potentiometer, mechanically 
interconnected, is used to provide both fine and coarse 
positioning controls from a single knob. 

4-12. Horizontal amplifier gain is controlled by the 
MAGNIFIER switch. Three settings can be selected: 
XI, XB or XIO, With XI selected, the sweep speed 
corresponds to the selected plug-jn sweep speed. 
In XIO operation the sweep speed is ten times that 
selected at the time base plug-in. 

4-13, The unblanking gate signal from the plug in is 
coupled to the gate amplifier where it is summed mth 
the current from the INTENSITY cont ol. The resulting 
signal is amplified and coupled through the high 
voltage siipoly to the CRT control grid to set the 
intensity ol the displayed signals, 

4-14. An externally applied signal for horizontal 
deflection may be connected to the EXT INPUT jack., 
The EXT VERNIER controls the externally applied 
signal and provides a variable gain adjustment for 
setting the X-nxis display size. The EXT COUPLINT> 
switch provides for either direct (DC) or capacitive 
(AC) coupling of the external input signal. The 
external signal is coupled to a pre-amplifier, differ- 
entially amplified by the output amplifier, and applied 
to the CRT for horizontal deflection. Positioning and 
horizontal gain controls also function with external 
input signals. 

4-15. CIRCU'T DETAILS. 

4-16. INPUT AC POWER. Input line power is sup- 
plied by a detachable three conductor power cord. 
This cord bus a standard plug for wall outlet con- 
nection provi cling an electrical ground. Both sides of 
the line power ore filtered immediately at the power 
input coniicotor, 

4-17, The line power transformer has two primary 
windings. SELECTOR switch SB connects these 
windings in parallel for ll,B V operation and in scries 
for 230 V operation. When set for use with a 115 V 
source of line power, a 2A fuse, FI, protects against 
excessive input current. When opeiattd on 230 V line 
power, fuse Fl must be replaced with a 1 A fuse which 
is also placed in the primary power circuit. With 
the front panel LINE toggle switch, SI, in the ON 
position, power is applied to the low-voltage power 
supply transformer and LINE lamp DSl lights. 
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4-18. LOW-VOLTAGE POWER SUPPLY. The low- 
voltiiRe power supply produces four reBulutcd voltuBes 
for use throughout the oscilloscope und the plun-ms^ 

+ 100 V -100 V, +lf) V and -12.6 V. Each supply is 
referenced tO' the +100 V supply for reKulation 
purposes with the +100 V supply 

volt temperature-compensated zener diode AlA2yK.i. 
The +100 V und —100 V supplies arc also foldback 
current limited, providing short-circuit protection. 

•MP. A simplified block diagram of a typical low- 
voltuge power supply is shown in 
Unregulated alternating power is supplicil by tne 
transformer, bridge rectified, and filtered. Changes in 
output voltage caused by input voltage variation 
or load changes are detected by the voltage sensor. 
Compared against a voltage reference, changes m 
output voltage arc detected and applied as feedback to 
the driver, which controls the series regulator. I he 
series regulator acts as a variable resistance and 
operates to increase its series resistance iUhe output 
voltage is high or decreases resistance when the out- 
put voltage is low. The action of the senes regulator 
is to maintain output voltage at a constant level. 

I Current sensing takes place simultaneously 
with voltage sensing. If the load current increases 
above a certain level, the current semsor detects the 
increase as a voltage drop across the series resistor. 
This increased voltage drop causes the driver to bias 
the series regulator off. 



Variations in output voltage due to changes m load 
or input line voltage are sensed by differential com- 
parator AlA2(}:i and Q-1. If the output of the HOO V 
supply changes, the full amount of the voltage change 
is applied to AIA2Q3 by AIA2VR2 while AIA2Q-J 
senses only a small part of the change in output 
voltage. The +100 V adjustment potentiometer 
AIA2RH sets the operating point of A1A2Q-1. The 
output of the differential comparator is coupled thru 
driver A1A2QI, and used to control series regulator 



-1-2:1. A current limiting function is also part of the 
+ 100 V supply operation. All current furnished by the 
supply Hows through AIA2R-1. As the current require- 
ments increase to the limit of the supply capability, 
the voltage drop across AIA2IM causes A1A2Q2 to 
conduct. Since the. collector of A1A2Q2 and the 
output of differential comparator AlA2Q:i/Ql are 
coupled to drive A1A2Q1, the amount of current 
flowing as well as voltage variations control the 
operation of series regulator AlQl. 

-1-2-1. Resistors AIA2R2 and AlA2R:i are used in 
conjunction with A1A2IM for current foldback oper- 
ation^ When current exceeds cnpahility in a current 
foldback circuit* the output voltaKe will bo;;in to drop 
and the load will receive less current. If the output of 
the supply is .short-circuited, »he output current will 
be limited to considerably less than the current availa- 
ble at full loading. 



-1-21. The +100 V supply is used throughout the 
I. VPS ns a reference for the other supplies. It is both 
voltage and current regulated. Refer to the I.VPS 
schematic while reading the following explanation. 



-1-2.'). The +100 V supply is protected from turn on 
and turnoff transients by diodes AIA2CRI and 
A1A2CR2. Dioile AlA2CR:i provides reverse voltage 
protection for AlA2C:l. 



-1-22, One of the secondary outputs of All 1 is 
coupled to a full-wave bridge rectifier consisting of 
AlAI CR5-CR8, The rectified voltage is filtered by 
AlCI, and applied through fuse A2FI to the regulator 
assembly. Fusing protects the rectifiers and trans- 
former if a regulator malfunction results in excessive 
current flow. The regulator supplies sufficient current 
to the load to keep the output voltage at a constant 
+ 100 volts. Series regulator AlQl controls load 
in order to maintain the output voltage at +100 V. 



-1-26, A separate supply i.s used as a current 
for AlA2Q;i/(il. This supply is used only m the [.VI S 
regulator, 'I’he ac voltage from pins 1 1 and 12 ot Al 1 1 
is bridge rectified by AlAlCRl-CIM ami filtered by 
AlAlCT. The supply output is zener regulated by 
AIA2VRI to approximately 5 volts more positive than 
fhe +100 V output. 

•1-27. The +li)-voU supply provides three voltages. 
Approximately OO Vac p-p is furnished for plug-in 
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Figure ■t-2. Simplified Loie voltage Power Supply 
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synchronization; an unregulated ^27 V is furnished for 
Operation of the HV oscillator; and a rcKulated M5 V 
is producc'l for use tn the mainframe anil pluj^'ins. 



•1-28. The secondary voltage developed by the power 
transformer at pins 18 and M is rectified by full- 
wave bridge AIA2CK5)-AIA2C1U2 amt filtered by 
A1C2. Diode AIAICR21 proviilcs protection should 
another supply be shorted to +15 V. Series regualtor 
A1Q2 controls the amount of load current in order to 
maintain the output voltage at +15 V. Variations in 
output voltage are sensed by differential comparator 
AlA2(i7 and AIA2Q8. A reference voltage derived 
from the +100 V regulated supply is applied to 
A1A2CJ7, while AIA2Q8 samples any change m 
output voltage due to load changes. 'I’he +15 V adjust- 
ment potentiometer AIA2U20 sets the operating point 
of AlA*+Q8. ’I'he output of the differential amplifier is 
coupled to driver A1A2Q5 and used to control the 
scries regulator. 



>1-20. Load current flows through AIA2KI>1. The volt- 
age drop across this resistor is used to control the 
conduction of AIA2Q0, which has its collector coupled 
to driver AIAUJ5. Doth current variations sensed by 
AIA2Q1) and voltage changes sensed by the differ- 
ential amplifier are coupled to driver Al A IQo to 
control series regulator AlQ2. Protection f*"'™ 
or turn-off transients is provided by A1A20K1. ruse 
A2F2 protects the +15 V rectifier and transformer in 
the event of a regulator short circuit. 



>1-:10. 'I'he — l2.('>-vott supply operates in a manner 
similar to the +15 V supply. Changes in output voltage 
are sensed by differential comparator AIA2QU and 
AIA2Q12 and coupled to driver A1A2Q5) \vhich con- 
trols the conduction of series regulator A1Q8. Current 
limiting action is provided by At A2R22 and Al A-QIO. 
Fuse A2F:! protects against damage due to regulator 
failure and A1A2CR5 is used for voltage transient 
protection. 

•1-81. Operation of the — 100 V supply is similar to the 
+ 100 V supply. A1A2Q15 and A1A2Q15 operate as a 
differential comparator, with AlA2(ilt> sensing any 
change in output voltage. Transistor A1A2Q14 with 
AIA2R.88 provides current limiting. Current foldhack 
operation reduces the current output in the event of 
a short-circuited load. Voltage and current variations 
are coupled to driver A1A2Q18 which controls the 
conduction of series regulator A1Q4. Adju.stment of 
the supply output voltage is accomplished with poten- 
tiometer A1A2R40. Turnon/turn off protection is 
furnished by AIA2CR5, while A1A2CR7 provides 
reverse voltage protection for A1A2C5). 



4-32. GATE AMPLIFIER. The inputs to the gate am- 
plifier are an unblanking gate, a choppetl blanking 
signal, or in externally applied input Z-axis signal. 
Thcs>' thru oignals may be present singly or simul- 
taneously, depending on control settings and signals 
applied. 

l-:«. The unblanking gate is first applied ns a current 
to A8()l I, a common base amplifier, then combined in 



the low impedance emitter circuit of A«1QI with a 
current established by the INTKNSITY, control. Pres- 
sing FIND BKAM shunts the adiustable IN'rENSITV 
potentiometer to increase emitter current 
an intensified beam. Setting the horizontal DIoI 
lo EX'r supplies additional current from the —100 V 
supply. This establishes an uiiU. inking curren^t level to 
compensate for removal of the internal unblanking 
signal from the plug-in, and establishes a nominal 
brightness level. 



The output voltage of A8QI is coupled through 
emitter follower A8Q2 to complimentary amplifier 
A8Q8/QI. Diodes A8CR1 through A8C1M provide a 
clamping action to prevent overdriving the amplifier. 

>t-85'. A large negative feedback from the collectors 
of A8Q8 and A8(J>1 ensure that the amplifier gain 
is very stable. Capacitors A8C8 and A8C5 provide for 
adjustment of the high frequency feedback and gam. 
Decreasing the capacitance of A8C8 decreases the 
high frequency feedback and increases gain, while 
decreasing the capacitance of A8C5 increases high 
frecpiency feedback and decreases gain. 



•!-;!() 'rhe gate amplifier output unblanking signal is 
added to the -8200 V output of the high voltage 
power supply and applied to the CRT control K^id. 
Voltn^ie level chanKt?« of the unblankinK nignal cause 
corresponding changes to the CRT control grid volt- 
age, Diodes A8CR5 through A8CR!) provide isolation 
protection against high voltage transients from the 
CRT control grid. 



■l-{57. An alternate trigger signal is used by multi- 
channel vertical amplifier plug-ins to initiate channel 
switching action. Transistors A8Q12 and A8()18 func- 
tion as a fast-acting switch. With A8Q12 noiroally 
conducting and A8CJ18 non-conduetiiig, the unblank- 
ing gate trailing edge causes A8t)l8 to conduct 
and A8(J12 to cease conducting. 'I'he .swiiching 
output is iliffcrentiated and applied to A8()M, 
providing a negative-going voltage pulse for vertical 
amplifier channel switching. 

1-88. 'I'he input impedance to the 'Z-axis input is 
appro.ximately 5100 ohms. An input signal of approxi- 
mately +2 volts amplitude is sutficient to blank a trace 
of normal viewing intensity, while an input signal of 
—2 volts will provide unblanking. Since the gate ampli- 
fier has a voltage gain of about U), a 2-yoIt input will 
result in a 20-volt change at the CRT grid. 

4-39. HIGH VOLTAGE POWER SUPPLY (HVPS). 'I'he 
HVRS generates three voltages. The.se are applied to 
the cathode (—8150 V), control grid (—8200 V) and 
post-accelerator (+15 kV) of the CRT to provide the 
accelerating potential required to produce excitation 
of the CRT phosphor for a visible trace. The HVl’S 
is shown in simplified fron> in figure -1-8. Refer to 
this figure, and to the schematic in Section VIII 
while reading the following explanation of HVPS 
operation. 
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-I-IO Chassis-mounted transistor (Jl and transformer 
A5TI form an oscillator that generates approxi- 
mately 36 V p-p at 40 kHz. A feedback winding oh the 
transformer provides the regenerative coupling to 
sustain oscillation. Operating power is provided by the 
unregulated +27 V supply, 'I'he supply source is fused 
and decoupled. 



4-41. The 40-kIIz oscillator output is stepped up by 
the secondary windings of Ar/l'l. 'fwo half-wave 
rectifiers and a voltage multiplier are used to develop 
the high voltages necessary for CRT operation. 



4-4‘> The CRT grid voltage is developed by half-wave 
rccUfier A5CRI filter AHOl, A3R57, A3C23/C24/C25. 
Intensity limit AfiRO adjusts the CRT grid level to 
compensate for different CRT cut off levels. The CRT 
cathode voltage and the focusing voltage nre 
by half-wave rectifier Ar)CR2 and filter A6C2. A3R8 
and A.3R59 along with FOCUS, R3, determines the 
focus voltage. The CRT post-accelerator voltage is 
developed by high-voltage multiplier assembly Ab. 



4-43. Variations in high voltage output are fed back 
to the high-voltage regulator circuitry consi.-iting of 
A3Q8, A3Q9, A3Q10 and associated components. 
The regulator controls the high voltage oscillator bias 
to maintain high voltage at a constant level. If, for ex- 
ample, the CRT cathode voltage tends to decrease (go 
more positive), a positive-going signal is nPP»^d 
throu^^h the roj^iilutor to the base of oscitlrttor Ql. The 
oscillator then conducts for a greater period of time, 
causing a larger voltage change at the primary of 
A6TI. This increases the secondary voltage to restore 
cathode voltage to the desired level. 



4-44. The high-voltage regulator monitors CRT 
cathode voltage through coupling network A3R51 and 
A3C19. KesistorB A3R49 and A3R48 form a voltOK*? 
divider between +100 V and the coupHnf? network out- 
put. A3R49 adjusts the operating level of A3Q8. 
High voltage fluctuations ure sensed by A3Q8 and 
amplified by A3Q9 and A3Q10. The regulator out- 
put is applied through the regenerative winding of 
A6T1 as bios to the base of Ql, thereby controlling 
high-voltage oscillator drive. 



4-45. CALIBRATOR. T’he calibrator provides outputs 
of 10 volts and 2r)0 millivolts at approximately l-kllz. 
'I'he calibrator output is a negative-going waveform. 



4-46, Transistors A3Q6 and A3Q7 oscillate at 
determined by the time constant of associated R(^ 
components. A3CRU disconnects the collector of 
A3Q7 from the negative discharge of A3Cir> and A3Q7 
cuts off, resulting in a faster rise tim* , Diodes A3CR12 
and A3CR13 protect the tmnsistois fr om voltage break- 
down» A filter network* A3I>2 tuid A3C10* isoluteti the 
multivibrator from the — 100 V supply. 



4-47 With A3Q7 conducting, volhige di /iiler A3R34, 
A3R36, and AOIWr) divides the -100 V suptily volt- 
age. The values selected for these resistors permit the 
output of 10 V and 2f)0 mV. T’hese two outputs are 
available at the front panel and may be used for 
probe compensation adjustment and horizontal or ver- 
tical sensitivity calibration checks. 



4-48, HORIZONTAL AMPLIFIER. The inputs to the 
horizontal amplifier are an internal sweep signal from 
the plug in or an external signal applied to the hori- 
zontal KXT INPUT jack. Positioning the horizontal 
DISPIAY to INT grounds the input of the preampli- 
fier and disconnects the external signal preamplifier 
from the output amplifier. 'I’he internal sweep signal 
is connected through the horizontal DISPI<AY switch 
to the output amplifier. 



•1-‘19. Positioning horizontal DISPI-AY to KXT discon- 
nects the internal sweep signal and connects the 
external signal through the preamplifier to the output 
amplifier. With KXT selected, the amplitude of the 
signal from the preamplifier is adjustable by rotating 
the KXT VKRNIBR control. When the control is in the 
CAR detent position the output amplitude of the 
preamplifier is determined by circuit design and the 
input amplitude. 



4-fiO. The selected signal is applied. to the output 
amplifier and summed with a current established by 
the horizontal POSITION control. A horizontal 
MAGNIFIKR allows the gain to be increased by a 
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foclor of 10 (XU)); (X5) or to be directly related to the 
amplitude of the input «iKn«l (XI). The resultlnK 
current is converted U) u (iiffcrcntiul uinpliiiecl, 

and applied to the horizontal deflect'on plates of the 
CRT. 

44)1, An external siKnal applied to the preamplifier 
is coupled through a divider composed of A21M and 
^'>m to A2QI. The output of A2Q2 Is coupled through 
the horizontal KXT VKIiNKR and the horizontal DIS- 
PLAY 8\vitch. The hi(?h input Impedance of A2Q1, 
in conjunction with the voltage divider and A~IvO, 
provides a I megohm load to the exteimnl circuit. 
Transistor A2Q2 is an emitter follower that supplies 
a current, determined by A2K12 and the LX 1 VLK- 
NIKU control, to A2(id, ’ 

4-02 A vernier balance adjustment A2U14 is used 
to establish a zero input voltage levd 

This eliminates horizontal dc shift as the LXa * h, ’ 
NIER control is rotated. The KXT VEIINIKR provides 
a range of control of the detlection factor when an 
KXT INPUT signal is used for horizontal deflection. 
It has sufficient range to change the deflection factor 
by at least 10, 

4-03. The input signal to A2CJ3 is summed in the low 
impedance emitter circuit with a current established 
by the horizontal POSITION and KIND controls. The 
output of A;1Q3 has both a static dc level, us determined 
by the POSri’ION and KIND controls, and an active 
level as determined by the input signal, 

4-04. The output of A2Q3 is coupled thniugh emitter- 
follower A2CJ4 to dirferential amplifier A2Qr> and 
A2Q10, The low impedance necessary to drive A2Q5 is 
provided by A2(J4, and A2Q9 maintains a similar low 
Impedance voltage source for A2Q7, 

4-55. The position of the MAONIKIKR switch A2S3 
selects either of two values of emitter degeneration 
between A2Q5 and A2Q10 and controls the gain. As 
degeneration decreases, gain increases. Three gain 
levels lire provided XU X5 iind XIO. Kuch htis tui tid- 



justable element to provide for calibration of the gain. 

With XI magnilication selected, A2R36 is used to set 
the gain. With XIO magnification selected A2R31 sets 
the gain. The emitter potentials of A2Q5 and A2Q 10 
balanced by A2R38. This prevents horizontal dc shift 
as the MAGNIKIKR control is switched between, 
ranges. 

4-5(). The differential signal at the collectors of 
A2Q5 and A2QI0 is applied to current-fed operational 
amplifiers A2Q5/A2Q7/A2Q8 and A2QU/A2Q12/ 
A2Q1I). The amplifier low frequency gain is very stable 
because of the large negative feedback employed, 
and the high frequency feedback for each side of the 
amplifier is separately adjustable. High frequency 
feedback from the collectors of A2Q7/A2Q8 to the 
base of A2Ql5 is controlled by A2C12; high frequency 
feedback from the collectors of A2Q12/A2QL) to the 
hose of A2QU is controlled by A2C20. Capacitor 
A2C12 adjusts the ratio of feedback for each side of 
the amplifier. The output of the amplifiers is a volt- 
age that is connected to the horizontal deflection 
plates of the CRT, 

' j 

4.')7, Diodes A2CR:)/A2CR4 and A2CR7/A2CR8 
limit the output to the deflection plates to prevent 
overdriving. Diodes A2CR2 and A2CR6 prevent 
A2Q5 and A2Q10 from saturating. 

4-58. Pressing the KINI) BKAM control disables 
diode limiter A2CR7/A2CR8 and blocks the signal to 
A2QU, The differential gain is effectively cut in half, 
and the horizontal detlection of the beam is confined i 
to the limits of the CRT. 

4-59. POWER SUPPLY DECOUPLING. Decoupling net- 
works are used on each etched circuit assembly for 
the supply voltages. The use of decoupling is important 
to prevent extraneous signals or noise from being 
introduced into circuitry from the power supplies or 
supply leads. Decoupling also pre\ nts transients 
originating in other circuits from being introduced. 



4-5/(4-{) blank) 



Model 180T/TR 



Performonce Check 



I 

SECTION V 

PERFORMANCE CHECK AND ADJUSTMENTS 



5-1. INTRODUCTION. 

5- 2. This section contains step-by-step procedures 
for checkinB instrument performance and for making 
all internal adjustments. Performance checks should 
be made in numerical sequence for best results,^ Also 
included are test setup illustrations and a list of 
recommended tost equipment. 

6- 3. The Models IflOT/TR is intended for use with a 
number of different plug-ins. These plug-ins are 
classified as real time, sampling and TDR, and fre- 
quency domain. Certain features of the mainframe 
apply only to real time plug-ins. The performance 
checks and adjustment procedures note when these 
differences occur and indicate which group of plug-ins 
listed below are covered by tbe procedures. 



Group B 

Sampling and TD I {, 
Frequency Domnin Plug-ins 

Model Numbers 

1810A, 181 1 A, 1816A. 
1818A, 8558R, 8755A, 
855TA 



5- 4. EQUIPMENT REQUIRED. 

■ j 

6- 6. A complete list of required test equipment and 

accessories is given jn table 6-1. Test equipment 
equivalent to that recommended may be substituted, 
provided it meets the requited characteristics lifted in 
table 6-1. For best results, use recently calibrated test 
equipment. ' 

5-6. PERFORMANCE CHECKS. 

5-7. The performance checks given in this section 
are suitable for incoming inspections, preventative 
maintenance, and troubleshooting. The checks are 
designed ?o verify the published instrument specifi- 
cations. ' Perform the checks in the order given, and 
record tKo measured information on the performance 
check record at the end of this section. 



5- 8 ., ADJUSTMENTS. 

6- 9. The adjustment procedures are arranged in a 
recommended sequence. While most adjustments may 



Group A 

Real Time Plug-ins 



Model Numbers 

I801A 1803A, I804A, 
1806A, I806A, 1807A, 
1808A, 1809A, 1820C, 
182IA, 1821A, 1825A 



be made independently, it is recommended that adj- 
ustments be made sequentially as a ^number of adj- 
ustments are directly related to preceding or following 
adjustments. 

5-10. PERFORMANCE CHECK RECORD. 

5-11, Each measurement point in the performance 
check is repeated in the performance check record. 
The pages may be removed lor filing. The first time 
the performance check is made, enter the results on 
the performance check record and file it for future 
reference. 

5- 12. PRELIMINARY SETUP. 

6- 13. Set the line voltage SELECTOR switch, located 
on rear panel, to desired power line operating volt- 
age (116 V nc or 230 V ac). Connect instrument to line 
power source and apply power by turning LINE power 
switch ON, Allow fifteen minutes for warm-up. Do 
not install plug-ins, 

5-14. PERFORMANCE CHECK PROCE- 
DURES. 

5- 15. CALIBRATOR. 'I’he calibrator function is typi- 
cally used with group A plug-ins only. This check can 
be eliminated when using group B plug-ins. 

Specification: the calibrator outputs are 10 V, and 
260 mV 1-klIz square wave, with a rise time of less 
than 3 |-ts. The calibrator is checked by comparison 
with a known amplitude signal. 

6- 16. Perform calibrator check as follows: 

a. Set controls as follows: 



MAGNIFIER AH) 

DISPIJVY KXT 

EXT COUPLING AC 



b. Connect 10 V p p signal from voltmeter cali- 
brator to EXT INPUT (see figure 5-6). 

c. Obtain horizontal trace by adjusting IN- 
TENSITY, FOCUS, and POSITION controls. 

d. Adjust EXT VERNIER to obtain truce of exactly 
10 divisions. 

e. Disconnect voltmeter calibrator from EXT 
INPUT. Do not disturb EXT VERNIER setting. 

’ . 6-1 



J 



I 
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Tahh.'y l, KL'cnmmt'iidcd Tent Equipment 



Instrument 



'^>ltmeter 

CfiUbrntor 



HP Motlul 7 ir»A 



Test Oscillrtftr’opu HP Model 180C/D 
w/l80r)A & 1825A 



Trst Oscillator Model Cr)2A 



niKital 

Voltmeter 



HP Model a46r,A 



Divider Probe HP Model K05-:M10A 



Square-wave HP Model 211 B 

Generator 



Time-mark 

Generator 



Hl> Model 2215A 



Divider Probe HP Model I0002B 



BNC Tee 



HPPartNo,l2r)()-()781 



BNC Cable 



HP Part No, 10502A 



BNC Cable 



HP Part No. lOliOlA 



I Resistor: 40 k ohms HP Port No. 
I 0698-filOl 



Required 

Churacteristics 



I V, 2 V, 10 V p-p tO.2% 



Sensitivity: I V/div 
Sweep Speed: 1 |iS 
Rise time; 3 
Sweep Output 



r>0 kHz - 5 MHz at 
ilO V p-p 



tlOO Vdc iO.5% 
2.5 mA 



Ratio 1000:1 
3000 Vdc, r0.l% 



200-kHz, I V F>-p 
Rise Time: 30 p» 



l-ms markers 



Ratio 60:1 i3'K» 



BNC 5(>ohm 



0 inch 



44 inch 



40 k, 0.1%. 1/2 W 
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Required 

For 



Calibrator Chock 
Magnifier Cheek 



Calibrator Check 
Gate AmpI Response 



Bandwidth Check 
Trace AliRnmcnt Adj 
Pulse Circuit Adj 



LVPS Ad] 
HVPS Adj 



HVPS Adj 



Horiz Transient 
Response 



Horiz Amplifier 
Gain Adj 
Linearity 



Gate Ampl Response 



Phase Adj 

Transient Response Adj 
Transient Response Adj 



Phase Adj 

Transient Response Adj 



Horizontal Gain Adj 
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INPUT 



3 1(^1 

ik . , ii...> 1 i 

-<e) ® 



VOLTMETER 

CALIBRATOR 



VERTICAL 

INPUT 



Vii^iire 5-L Calibrator Test Setup 



i Connect CALIBRATOIt 10 V output to KXT 5-17. MAGNIFIER. This check is applicable to both 

** A t> kntkrotr<>i» r>nl)n»*rkftrkn lA 



INPUT. 



ff. Note trace of 10 tO.l divisions. 



yroup A or group B plug-ins, however calibration is 
relatively unimportant when using group B plug-ins. 



g. rsoie irace oi lu *0.1 u»viDi«no. .... i... 

Specification: sweep magnifier increases gain by 

h. Disconnect CALIBRATOR 10 V output from factors of X.. Xfi and XlO. The magnifier is checked 

FXT INPUT npplying a known signal and verifying that tne 

' ’ multiple of the switch setting is displayed on the 

i. Observe CALIBRATOR 10 V output using CRT screen. 



monitor oscilloscope. 

j. Rise time of calibrato;* wavefonn (leading edge) 
should be !l ps or less. Rise time is measured at 1OT> 
to 00% amplitude points. 

NOTE 

The 2E50 mV should be correct after check- 
ing the 10 V output, however the 2r)0 mV 
can be ch^ ked by comparison with a 
known source. 

MODELI80T/TR 



5-18. Perform magnifier check as follows: 

a. Set controls as follows: 

MAGNIFIER XI 

DISPIAY ext 

EXT VERNIER CAL 

b. Connect 10 V p-p signal from voltmeter cali- 

brator output to EXT INPUT (sec figure 6-2). 



liWIH 

HMlfl K 



VOLTMETER 

CALIBRATOR 



4 • 'P' 



OUTPUT 



lb « " * bib 



... .. o 



i'-* ^ I a-*—- ---" 

’■.TT.--:- T. u ^-1.— 



IMTHROOS 



Fipure 5-2. Magnifier Test Setup 
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c. Note trace of 10 tO.6 divisions. 

d. Set voltmeter calibrator for output of 2 V p-p. 

e. Set MAGNIFIER to X5. 

f. Note trace of 10 ±0,5 divisions. 

g. Set voltmeter calibrator to I V p-p. 

h. Set MAGNIFIER to XIO. 

i. Note trace of 10 ±0.6 divisions. 

5- 19, BANDWIDTH. This check is applicable only 
when using group A plug-ins in high frequency X-Y 
applications. Bandwidth is relatively unimportant 
when using group B plug-ins. 

Specification: dc coupled^ dc to 5 MHz; ac coupled, 

6 Hz to 5 MHz, To check bandwidth, a test oscillator 
is used to apply 50-kHz, lO-div display. The frequency 
is then increased to 6 MHz. The signal amplitude 
should be 7,1 div or greater. 

6- 20. Perform bandwidth check as follows: 

a. Apply a 60-kHz signal from test oscillator to 
HORIZONTAL EXT INPUT connector (see figure 6-0). 

b. Set MAGNIFIER control to XI and adjust 
INTENSITY for visible display, 

c. Adjust test oscillator amplitude and Model 
I80T/TR POSITION controls for a 10-div display. 

d. Note indication on tesfoscillator output meter, 

e. Increase test oscillator output frequency to 
6 MHz. 

f. Increase test oscillator output to that noted in 
step d. 



g. Display deflection should be >7.1 div, 

h. If deflection is less than 7,1 div verify Phase/ 
Bandwidth swatch, A6S1, is in Bandwidth position. 



5-21. FIND BEAM. This check is applicable when 
using either group A or group B plug-ins. 



Specification: display returns to viewing ai ja of CRT 
when FIND BEAM is pressed. To check FIND BEAM 
the display is positioned off screen and when FIND 
BEAM pushbutton is pressed display returns to screen. 



6-22. Perform FIND BEAM check us follows: 



a. Set controls as follows: 

INTENSITY fully ccw 

POSITION ccw 

b. Press FIND BEAM pushbutton. 

c. Note that intensified beam is displayed. 

6-2:1, This completes the Performance (^heck. If the 
instrument does not meet specifications listed in table 
l-l, the Adjustment Procedure that follows should he 
accomplished. If this does not result in satisfactory 
instrument performance refer to Section VIII of this 
manual for troubleshooting and maintenance informa- 
tion. 



5-24. ADJUSTMENT PROCEDURE. 



WARNING 



Read the Safety Summary at the front of 
this manual before performing adjust- 
ment procedures. 



MODEL ISO T/TR 




Fin’ire 5-.7. Bandwidth Test Setup 
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Adjustments 



6-25. The following parnKruphs describe the proce- 
dure to culibrute the instrument so that it will perform 
as specified in table 1-1, Use the equipment recom- 
mended in table 5-1 o ■ similar equipment having at 
least equivalent characteristics. Use a non-metallic 
adjustment tool only. Adjustment locations are identi- 
fied in figure 6-2;i. 

6-26. The adjustment procedures should be per- 
formed in the sequence listed since some adjustments 
are dependent on control settings and results of 
previous steps. The adjustments may bo accornplished 
individually, if desired, by referring to the preliminary 
control settings and the steps before the desired 
procedure. 

5-27. COVER REMOVAL To gain access to the adjust- 
ments, top and bottom covers and the rear LVPS 
access panel must be removed as shown in figure 6-4. 
Remove the covers as follows: 

a. Ensure that IdNE power switch is OFF; dis- 
connect power plug from ac power source. 

b. Release quarter-turn fasteners on each side of 
instrument. 

c. Ijoosen captive screws located on handle ends 
(Model laOT). 

d. ftemove top cover by expanding open end 
slightly and pulling away from instrument. 

c. Remove bottom cover by extending tilt stand, 
expanding open end of cover, and pulling away from 
instrument. 

f. Remove rear access cover by releasing single 
quarter-turn fastener. 

5-28. PRELIMINARY ADJUSTMENT SETUP. Install 
plug-insin Model lUOT/’l’ll.Set linevoltagertEI.ECTOR 



switch, locati'd on rear panel, to desired power line 
operating voltage 116 V ac or 260 V ac. Connect 
instrumMit to line power source and apply power by 
turning LINE power switch ON. Allow fifteen min- 
utes for warm-up. 

5-29. LOW VOLTAGE POWER SUPPLY (LVPS). This 
adjustment is applicable when using either group A 
or group B plug-ins. Perform LVPS adju.stment as 
follows: 

a. Using digital voltmeter measure voltages at 
test points listed in table 6-2. Adjustment locations 
are shown in figure 6-6. , 

NOTE 

Tolerances listed in table 6-2 are not 
critical to actual instrument operation, 
but should be adhered to if plug-in inter- 
changeability among mainframes is de- 
sired. 



7Vi6/c .5-2. Low Voltnue Adjustments 



T’est Points 


Measure 


Arijust 


AIA2TPI 

AIA2TP1 

AlA2a'P0 

AIA2'1’1'2 

■ 


— 100 V tO.l V 
flOO V iO.l V 
-12.6 VK). I V 
H5 Vi0.lV 


AIA2R40 

AIA2R11 

AIA2R20 

AIA2R20 



5-30. HIGH VOLTAGE POWER SUPPLY {HVPS). This 
adjustment is applicable when using either group A 
or group B plug-ins. 'Ught voltage tolerance is only 
necess.i’-v to single sweej) api>lications of group A 
plug-ins. Perform HVPS adju tment as follows: 

a. Monitor — 100 V at AlA2'rP l with dc voltmeter 
using a 1000:1 divider probe (see figure .6-(»). 



REMOVE 8 




6 remove 4 SCREWS 

■* ONEACHSIDE laaT/TR-OM 



Figure 5 -1. Cover Removal 




Model IHOT/'l'll 



AdjuHtnu'nU 




c. Adjust FOCUS and ASTIGMATISM front- 
panel screwdriver adjustment for smallest round spot 
(see fii^ure 5-8), 



Contact with hiKh voltatte power supply 
voltage can result in injury or death. 



b. Observe voltage rciuling and note result. 

e. Multiply hl.h') hy result obtained in step h. 

d. Monitor voltage at Ain'PI with dc Viiltmeter 
using KK)0:l divider probe (see figure 8-7). 



y 




Figure 5-7. lliiih Vdlane Adjustmml f.Mation 



e. Adjust HV A«lj, AllltlO, to obtain same volt- 
age reading as cidculated in step c. 

5-31. ASTIGMATISM. T’his adjustment is applicable 
when using either group A or group B plug-ins. When 
using group B plug ins adjust vertical controls bo spot 
contains no appreciable noise. Perform astigmatism 
adjustment ns follows: 

a. Set DISPIAY to BXT. 

b. Center low intensity spot with HORIZONTAL 
and VERTICAL POSITION controls. 



ASTIGMATISM 



MODEL 180T/TR 




ItUT/TROtl 



Fmuri>5 8. AHtiKmatism Adjustment 

5-32. INTENSITY LIMIT, This adjustment is applicable 
when using either group A or group B plug-ins. 'I’he 
intensity limit normally needs adjustment at time of 
CRT replacement only. Adjustment is only important 
to single sweep application with group A plug-ins. 
Perform intensity limit adjustment as follows: 



a. Set DI.SPIAY to EXT. 

NOTE 

When Group B plug-in is installed, select 
single trigger. 

1). Set INTENSIT’Y control to center (12 o'clock) 
pjjsition, 

c. Adjust Intensity Limit Ailj, AfilPi, to just 
extinguish spot, 

5-33. FLOOD GUN. This adjustment is applicable 
when using either group A or group B plugins. 
Perform flood gun adjustment as follows: 

a. Set INTENSITY fully ccw. 

b. Set SCALE fully ccw. 

c. Adjust Flood Pattern Adj, AllRdO, for unifonn 
illumination intensity when SCAl.E control is varieil 
throughout its full range (see figure 5-9), 



A3R60 FLOOD 
PATTERN ADJ 



iioTas-oi* 

Fitiure 5-9. Flood Gun Adjustment location 






A«IjustmentB 



Modul 180T/m 



AUGN MODEL teOT/TR 




'«omn:>5 



5-34. TRACE ALIGNMENT. This luljufitmfnt is ap- 
pticabie when using aitiiur group A «>r group II plug- 
ins. When using group B plug-ins, the front iianel 
THACB AUGN can be set using any free-running 
trace or an input into the esteinal horizontal input. 
Y align can be set with any vertical information 
inserted with horizt>ntid in KX'l' and no external input 
applied. Perform trace alignment as follows: 

a. SetMAGNIFlKRtoXl. 

b. Set KXT COUl»UNG to AC. 

c. Connect test oscillator >l()0-llz, 10 V output 
to KXT INPUT (see figure 5-10). 

d. Position trace on center horizontal graticule 
line. 



e. Set INTENSITY and FOCUS to view sharply 
defined truce. 

f. Adju.st TRACE AUGN front-panel screwdriver 
adjustment, R6, to align trace parallel to horizontal 
graticule line. 

g. Connect test oscillator ’lOO-Ilz, 10 V output to 
vertical plug-in. 

h. Set plug-in controls to obtain verticaf trace. 

i. Adjust Y AUGN A<lj, AURf)?, to align vertical 
trace parallel to vertical graticule line (see figure fi- 1 1). 

NOTE 

Exact adjustment is very importatit if 
repeatable rise times are to be obtained 
in both +UP and —UP operations of the 
vertical plug in. 



5-35. GATE AMPLIFIER RESPONSE. This adjustment 
is applicable only when using group A plug-ips at 
fast sweeii spoe<ls. Perform gate amplifier response 
atljuslment as follow.s: 

a. Set following controls as applicable: 

mSPlAY I - 'INT 

Main Time/I)iv 0.1 ps 

Main Vernier 

Sweep Mode AU 1 0 

Sweep Display - • MAIN 

Delayed 'I'ime/Div. UFF 

b. Set monitor oscilloscope controls as follows: 



Volts/Di V — ..... 

Time/Div 

'rrigger Source — 

Slope — 

Coupling 



. 0.2 
0.1 ps 
INT 



DC 



c. Using 00:1 divider probe and monitor oscillo- 
scope, observe signal at collector of AOQO (see figure 
5-12 and figure 5-13). 




noT/TR.oie 



Ffgure 511. Y Ali/fnmimt Adjnitment Location 



5-8 




Moilol IHOT/'I'U 



Acl|uHtm«ntB 




HOmR-OU 



d. Rotate IN'l’KNSITY control cw for KUte amplU 
luile ot‘t5 ilivisions (approximately HO V), 

e. AOjust Gate Retsp Ailj No, li, AOCO, aiul Gate 
Resp Atlj No, U A.’iCO, for optimum fant rise time and 
pulse llat-top response, 

f. IHsconnect monitor oscilloscope. 



d. SetMAGNlFIRRtoXl, 

e. Aoiust DC Hal Adj, A’2R08, to rccenter spot 
(see figure 'i-M), 

f. Repeat steps a through e until B))ot does not 
shift from center while switching MAGNIFIKH from 
XI to XIO. 



5-36, DC BALANCE. This adjustment is applicable 
when uslnK cither Kroup A or i;roup H plu^-lns. Per- 
form dc balance ..djustment ns follows: 

a. Set MAGNIFIKRtoXlO. 

h. Set DISPLAY to FXT, 

c, Center spot with POSI'riON control. 



6-37. VERNIER BALANCE, 'I’hls ailjustment is appli- 
cable when usinK either i^roup A or «roup H pluK-ins. 
Perform vernier balance adjustment as follows: 

a. SetMAGNIFIKRtoXl. 

h. Rotate KXT VKRNIFR from CAL position to 
fully ccw. 




5 i:i (!ate AmpUfU’r Adjustment Locatim 





Mtidiil iHO'lV'rii 



) 



^.ijustmunlK 



A2R30 
DC BAL 
ADJ 




KomR-om 



Fiffure 5-N. DC Iiahnc,r Adjuatment Location 



e> CeiUor spot witli POSITION control. 

a. Set KXT VKKNIKH to CM,. 

e. Adjust Vern Hal Adj, A2HH, to rocenter spot 
(see fiKUro ^>-15). 




IIOT/TROM 



Finnre a-lH. Vernier Balance Adjustment /.oration 



f. Repeat steps h through e until spot does not 
shift frtim center when KXT VKUNIKR is rotated. 

5-38. HORIZONTAL GAIN, T’his adjustment is nppli- 
cable when usinB either «roup A or group B plug-ins 
but critical only to interchangeability of group A 
time bases. When using group B plug-ins, gam is not 
critical and adjustment may be accomplished iiy 
inserting any known peak-to-peak voltage into hXl 
llORIZONTAI, INPUT. Perform horizontal gam adj- 
ustment as follows: 

a. Set controls as follows: 

HORIZONTAL DISPi AY KXT 

HORP/ONTAL MAGNIl'IKR XI 

KXTVKRNIKR CAL 



1). Cheek COO V sujiply for ^ 100 V lO.l V, 

c. Connect -lO-kilohm O.i.ti 
tween MOO V supply and emitter ot A^Qd. Keep con- 
nection lead length short as jiossible to avoid stray 
pick'Uj) or oscillations. 



CAUTION 

With resistor disconnected, i-lOO V is 
present at open lead of resistor. Do not 
leave resistor connected throughout adj- 
juslmehl as iliermal ,ise will shift current 
reference. 

d. Adjust HORIZONTAL POSITTON to center 
left-hand sjiol exactly on left-hand (first) verti- 
cal graticule line. 

e. Wliile alternately connecting ami discon- 
necting resistor to emitter of A'2(Jd adjust XI Gain 
Adj. A2R:H), for exactly 10 major divisions of sep- 
aration between spot positions (see figure fi-U) mid 
figure 5-17). 




Figure d-Ul Calibration Display 



f. Set HORIZONTAL DISPI AY to INT and plug- 
in for I ms/div swgep speetl. 

g. Apply l-ms markers from time-mark gen- 
erator to input of vertical plug-in. 



A2R32 
XIO GAIN 
ADJ 



A2R34 
X8 GAIN 
ADJ 



A2K?*^ 
XI GAIN 
ADJ 




! 



ia9TrrR022 



Finureb-17. Gain Adjustment Location 
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Model laoaVTIl 



AdjufitmuntB 



MODEL 180T/TR 




ltST/Tn'03) 



CABLES SHOULD BE EQUAL 
IN LENGTH ANDTVPE> 



Fitiure 51H. Phnse Adjustnu'nt Tt'st Setup 



h. Adjust pluK-ln timlnK for I ms/div to obtain 
precisely one murlier per division. 

i. Set HOUIZON'rAL MAGNIFIER to X5. 

j. Adjust X r> Gain Adj, A2R;M, to obtain 
precisely one marker per each f) divisions, 

h. Set HORIZONTAL MAGNIFIER to XlO. 

l. Adjust XlO Gain Adj, A2R:i2, to obtain display 
of precisely one marker for each 10 divisions. 

m. Disconnect time-mark |?enerator, 

n. Disconnect -10-kilohm resistor from +100 V 
supply. 

5-39. PHASE ADJUSTMENT. This adjustment is 
applicable only when usinj? group A plug-ins for X-Y 
application. Perform phase adjustment as follows: 

a. Set controls as follows: 



Phase/Bandwidth Switch Phase 

HORIZONTAL MAGNIFIER XI 

HORIZONTAL DISPIJVY EXT 

EXT VERNIER CAL 



b. Connect 10-kHz sine-wave output of test 
oscillator to HORIZONTAL EXT INPUT and to verti- 
ctd plug-in channel B input (see figure fi-18). 



c. Adjust test oscillator output to obtain H-div 
display. 

d. Adjust Input Comp Adj, A2Cfi, for clisplay of 
single diagonal line (see figure 5-19), 

e. Set test oscillator for output of lOO-kllz sine 

wave. ^ 

f. Adjust Phase Adj, A2C8, for display of single 
diagonal line (no phase shift). 




Fipure 5-19. Phase and Input Adjustment Location 
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Atljustnients 



Mtjdol 180'lV'ni 




6011 TEE 



Fifiiire Trtwsivnt Ri'sponsi’ Ti’Ht Setup 



K, Repeat steps b throuK'h f until no phase shift 
occurs for either fretiuency, 

h. Disconnect test oscillator, 

1. Return Phase/Bandwidth switch to Band- 
width position. 

6-40. TRANSIENT RESPONSE, T'his adjustment is 
applicahlc when using group A plug-ins and only after 
major repairs or complete board replacement has 
been made. Omit this adjustment procedure lor normal 
Lalibration and perform the Horizontal Linearity 
adjustment. 

a. Use test setup (figure b-20). 

b. Set DISPIAY to KXT CAL. 

c. Connect main sweep output from monitor 
oscilloscope to vertical input of Model tStfr/TR. 

d. Adjust vertical plug-in VOLTS/DIV and ver- 
nier controls to obtain 8-div display. 

c. Connect l-V p-p square wave at 
repetition rate from square-wave generator to HOKl- 
7.0NTAL KXT INPUT and to monitor oscilloscope 
vertical input. 



f. Set monitor oscilloscope to operate at I ps 
div and synchronize monitor oscilloscope with 200- 
kllz signal. 



g. Using POSITION controls and varying fre- 
quency of square-wave generator, position lower 
right-hand corner of sideways sciuare wave so that it 
is on screen. 



h. At this stage of adjustment, waveform will 
ypically exhibit 5% (appr«)ximutely 1/2 diu) overshoot, 
f overshoot is greater, adjust HI' Adj No. 1, A2C1./, 
IP Adj No. 2 A2C21, and HP Adj No. 3, A2C20 to 
ibtain fiat-top response with approximately 5% over- 
..n rijrht-hand corner of displayed pulse. 



NOTE 

Capacitors for HP Adj No. I, A2C12, and 
HP Adj No, :l, A2C20 should be adjusted 
BO their slugs are equally extended. 

5-41. HORIZONTAL LINEARITY. This adjustment is 
applicable only when using group A_plug-ins at fast 
sweep speeds. Before proceeding with this adjust- 
ment check linearity and if magnified sweep timing 
is within specifications do not perform this adjust- 
ment. T'o perform horizontal linearity check proceed 
as follows: 



6-12 





A{lju.stmL'tits 



Model IdO'l'/rU 



MODEL IBOT/TR 




1IIOi'/TR-02«-a7-7( 



NOTE 

Knsure thut time base has been properiy 
ealibratecl before proeeedinu with this 
adjustment, 

a. Set HOKl/.ONTAl, I)ISin-AY to INT. 

b. Cotmeet t-V i)-p, nO-MHz sine-wave output 
from tilne-inark ^;enerator tt> vertieal input (see fin'iive 

n-tn). 

e. Set llOUr/ONTAL MAGNIPtKU to XlO. 

d. Select fastest sweep speeii (.Ob or .1 MK/div) 
and obtaiti display. 

e. Adjust lit' Adj No. 1. A2C12, No. 2. /\;2C21, 
and No, :t, A2C20. for l)est overall lim^arity of center 
!^0 divisions of available disnlay. Use HOKIZON'I’/M- 
POSrnON eontrol to permit viewing rittbt, eente-r, 
and left portions of rlisplay. Ill*' 7\dj No. I atlects 
r^^tbt potii)n, IIF Adj No. ’2, center portion, and HI' 
Adj No. left portion of .sweep (see fipure 5-22). 

0-12. T'his ei>nipletes the adjustment procedure. If 
<iesired, the instrument performance may be tested 
to speeitlcations usinp: the Performance tlheek pro- 
cedure. If satislactory adjustment or instrument 
perforn ance is not obtained refer to Section VIII ot 
tins tnanual for troubleshootinji information. 




A2C20 
HF 
ADJ 
MO. 3 



A2C2I 
HF 
ADJ. 
NO. 2 



A2CI2 
HF 
AOJ. 
NO I 



)00r/TRIJ27 



Fif’urt' .7-22. Linrarity Adjuulmi'nt J.DColum. 



I 

I 
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PERFORMANCE CHECK RECORD 
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Adjustments 



A2R60 

A3TPt FLOOD A3C5 

HV A3R49 PATTERN GATE RESP 

TESTPOINT HV AOJ, ADJ. ADJ N0.2 



A5ft2 

INTENSITY 
LIMIT ADJ- 













A3C3 
GATE 
RESP Apj 
NO.) 



A5R2 A3tPi A3C5 A3c? 

INTENSITY HV A3RA9 GATE RESP GATE RESP 

LIMIT ADJ. TESTPOINT HV ADJ. ADJ NttZ ADJ-NQI 






























bJikJ 






wHIh 










fim • 










A2r60 

FLOOD PATTERN 
ADJUST 



l*-‘: ! 



■ . A2SI AZC20 

AZRS'V phase . A2R32 A2R38 

X5 bandwidth XIO DC BAL AOJ.NO.3 













A2R57 
"y” A!i|GN 
ADJ. 



A2CI2 
HORIZ RESP 
ADJ. NO. I 



A2R36 

XI 



' A2rI4', A2C2I ; 

IV VERN BAL HORIZ RESP 
, ' ADJ. NQ. 2 



A2ce 

PHASE ADJ.> 



A2C6 

INPUT COMP 



A2si 

phase I A2R32 A2R34 
bandwidth XI 0 X5 








A2R36 

XI 




A2C20 
HORIZ RESP 
ADJ. N0.3 



A2 RI4 
VERN BAL 



A2 R57 
*Y" align ADJ. 






A2ci2 
HORIZ RESP 
ADJ. NO. I 



A2R38 A2C21 

DC BAL HORIZ RESP 

ADJ. N0.2 



I .1 ' ' ' 

I , ' • 



Figure 5-23. 
Adjustme.it Locations 
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Replticeiiblo Parts 




REPLACEABLE PARTS 




6-1. INTRODUCTION. 

6-2. This section contains information for orderinR 
replacement parts. The abbreviations used in the 
parts list are described in table 6-1. Toble 6-2 lists 
the parts in alphanumeric order by reference des- 
ignation and includes the manufafturcr and manu- 
facturer's part number. Table 6-6 contains the list 
of manufacturers’ codes. 

6-3. ORDERING INFORMATION. 

6-1. To obtain replacement parts from Hewlett-Pack- 
ard. address order or inquiry to the nearest Hewlett- 
Packard SalesyService Office and supply the follow- 
ing information: 



a. Instrument model and serial number. 

b. HP part number of item(B). 

c. Quantity of part(s) desired. 

d. Reference designation of part(s). 

6-6. To order t. part not listed in the table, provide 
the following information: 

a. Instrument model and serial number. 

b. Description of the part, including function 
and location in the instrument. 

c. Quantity desired. 



Table 6-1. Abbreviations for Replaceable Parts List 



A AMPCRE(SI 

ASSY ASSEMOLY 

BO BOAHDlSI 
BH BINDER HEAD 
BP BANDPASS 

C CENTKIO^I 

CAR CARBON 

CCW COUNTERCLOCKWISE 

CER CERAMIC 

CMO CABINET MOUNT ONLY 

COAX COAXIAL 

COEF COEFFICIENT 

COMP COMPOSITION 

CONN CONNECTORISl 

CRT CATHODE .:AY TUBE 

CW CLOCKWISE 

D DECino'l 

DEPC deposited CARBON 
DP DOUBLE POLE 

DT DOUBLE THROW 

elect ELECTROLYTIC 

ENCAP encapsulatec 
EXT External 

F FARADIS) 

FET fieldeffect 
TRANSISTORIS) 

FH FLATHEAD 

FILM FILLISTER HEAD 
FXD FIXED 

G GIGAIIQS) 

GE GERMANIUM 

GL glass' 

GRD GROUNDED 



M 

MEG 

MET FILM 

MET OX 

MFH 

MINAT 

MOM 

MTG 

MY 



HENRYIESI ^ 

MERCV.RY 

HEWLETT PACKARD t 
HERTZ 

INTERMEDIATE FREO. 

IMPREGNATED ( 

INCANDESCENT 

INCLUDEISI 

INSULATIONIEDI 

INTERNAL 

KILO|Io3) 

KILOGRAM 

POUNDIS) 

LEFT HAND 
linear TAPER 
LOGARITHMIC TAPER 
LOW PASS FILTERIS) 
LEVER 

MILLI 110^1 
MEGAdO®) 
iT METAL FILM 
metal OXIDE 
MANUFACTURER 
MINIATURE 
MOMENTARY 
MOUNTING 
MYLAR 

NANO (10®) 
NORMALLY CLOSED 
NEON 

NORMALLYOPEN 
NEGATIVE POSITIVE 
ZERO I2ERO TEMPER 
ATURE COEFFICIENT) 



NEGATIVE POSITIVE 

NEGATIVE 

NOT SEPARATELY 

REPLACEABLE 



ORDER BY SE 

DESCRIPTION SEC 

OVAL HEAD SECT 

OXIDE SI 

SIL 

PEAK SL 

PRINTED (ETCHEOI SP 
CIBCUITISI SPL 

PICOFARADS ST 

PHILLIPS STD 

peak inverse 

VOLTAGE(S) TA 

POSITIVENEGATIVE TD 

positive TFL 

PART OF TGL 

PORCELAIN THYF 

P0S1T10NIS) Tl 

POTENTIOMCTCRIS) TNLC 
PEAKTOPEAK TOL 

1 PROGRAM TRIM 

POLYSTYRENE 
PEAK WORKING U 

VOLTAGE 

V 

RECTIFIERIS) VAR 

RADIO FREQUENCY VDC) 
RADIO FREQUENCY 
INTERFERENCE W 

ROUND HEAD W/ 

OR WIV 

RIGHT HAND 

HACK MOUNT ONLY W/O 
ROOT MEAN SQUARE VTW 



WV REVERSE WORKING 
VOLTAGE 

J.B SLOWOLOW 

SCR SILICON CONTROLLED 
RECTIFIER 
SE SELENIUM 

SEC , SECOND IS) 

SECT SECTIONISI 
SI SILICON 

SIL SILVER 

SL SLIDE 

SP SINGLE POLE 

SPL SPECIAL 

ST SINGLE THROW 

STD standard 

TA TANTALUM 

TD TIME DELAY 

TFL TEFLON 

TGL TpGGLE 

THYR THYRISTOR 

Tl TITANIUM 

TNLDIO TUNNEL DIODEtS! 



TOL TOLERANCE 

trim trimmer 

U micro (10®) 

V VOLTS 

VAR VARIABLE 

VDCW DC WORKING VOLTIS) 



WATT IS) 

WITH 

WORKING INVERSE 
VOLTAGE 
WITHOUT 
Wl REWOUND 
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Replacenble Ports 



Motlel 180T/TR 



Reference 

Designation 



HP Part Number 



Al 

AlCt 

I 

Ata 

AICA 

^\i\ 

A1MP3 
A1MPA 
A1MP6 
i MMp; 

A1MP0 

A1Q) 

AtQ? 

AIQ3 

A)Q4 

Mt\ 

AtXOf 

THRU 

A1XQ4 

AtAt 

AtAtCI 

AIAICRI 
THRU 
I AtAKRd 
I AtAICRO 
i THRU 
AIA1CRt6 

AUtCRU 

THRU 

AtAfCR30 

I A 1 A 1 CR 31 

AIAtCR27 

A1A1R1 
AtAtn? 
j AIA1R3 
AtAfR4 
AlAWRt 

1 A(A2 
AIA2Ct 
A1A2C2 
A1A2C3 
A)A2C4 

; A)A2C5 
AtA2Ce 
A1A2C7 
AIA2C0 
AIA2CRI 

A1A2CR2 
AIA2CR3 
AtA2CR4 
AIA2CR6 
A!A2CR$ 

, A1A2CR7 
AfA2Ef 
THRU 
I ATA2EB 
A1A2PI 
ATA2F? 
AIA3F3 , 
AiA2F4 
A1A2J3 

AIA20I 
A1A2Q2 
THRU 
AIA2Q4 
ATA2Q5' 

A1A2Q6 
THRU 
AIA20S 
AtA2Q0 
AIA2C10 
AtA20n 

AIA2Q12 
ATA20n 
AtA2Q<4 
AIA2Q16 
m :- A2QT6 

I AU2RI 

AIA2R2 
A1A2R3 
AIA2R4 
, AIA2P5 

A1A2R6 
AIA2R7 
AIA2R8 
AtA3R9 
AIA2RI0 



0018400003 
01801807 
01801866 
OICO1B00 
0180 1807 

1300 0043 

ootHoeuos 

0018081104 

0018000240 

0018224701 

0018001362 

1864 0417 
IB64 0063 
1HB40063 
18640417 
01003401 

13000041 



0018486611 

01800001 

iDOl 0020 
11W10416 

100T 00215 



10010046 
1001 0046 

0687 1041 
0687 1041 
07600016 
07670060 
1DO2O607 

0018466609 

01400176 

01800360 

01800060 

016^0161 

01 EO 0068 
01700040 
01800068 
0160 OOBO 
lM1O04i) 

10010040 
1001 0026 
1001 0040 
10010040 
leoi 0040 

1001 0036 
21100260 



2110 0066 
21100002 
2M00002 
3110 0066 
1351 1633 

1B64 0234 
18640071 



1364 0030 
1664 00/1 



1664 0030 
1864 0071 
18640071 

1864 0071 
18640030 
1864 0071 
1864 0071 
1864 0071 

07570713 
0767 0201 
0767 0466 
0817 0068 
07670060 

07670060 
07670435 
0767 0438 
0757 0044 
07670435 



Table 6-2. Replaceable Parts 
Qty Description 



Mfr 

Code 



Mfr Part Number 



POWER MODULE. LOW VOLTAGE 
C?FXD elect MO Uf *60 -m 300 VrCW 
CfXD ELECT 2100 UF *75 IO\«Vi.CW 
C FXD ELECT 3AOOUF ♦75-IO\36VDCW 
C:FXD ELECT 300 UF >BO -t0\ 300 VOCW 

tti5ULATOfl:TSTR MOUNTING ITO 31 

TRANSISTOR HEAT SINK RH 
TRANSISTOR HEAT SINK LH 
PANEL, REAR 
SPACER LVPS 
bracket, TRANSFORMER 

TSTH SINPN 
TSIR SI NPN 
TSTR SINPN 
TSTRSINPN 

transformer power 

SOCKETtTRANSISTOR 

assy low VO lt age R ECT I F It r board 
C FXO ELECT lOUF *60 -ION lOOVDCW 

DIODE .SILICON 0 ;SA AOO PiV 

DIODE SILICON 60 PIV3A 



DIODE SILICON 0 75A 'XPIV 

DIODE SILICON 0.75A lOOPIV 
DIODE SILICON D.7BA lOOPIV 

R FXD COMP lOOK OHM ION I/2W 
R.FXD COMP lOOK OHM ION I/3W 
R FXDMET OX3 7KOHM3N IW 
rFXDMETFLM3* 3KOHM 7N K3W 
DIOOE:DREAKDOWN 66 2V 6N IW 

ASSY'LOWVOLTAGE REGULATOR BOARD 

c fxd mic^ "MI’I' 

C FXD ELECT I OUF .60-I0N ISO VOCW 
c'fXDALELECT IOUF *60-10N I60VDCW 
c FXD MY 0 01 UF 10N20r VDCW 

C FXD AL ELECT 60 UF ‘76- IOJ 28 VDCW 

C FXD MY 0 047 UF 10-V 200 VDCW 

C FXDAl ELECT60UF *75 ION 31 VDCW 
CFXO ALELECT 10 UF .60-10'C IWVDCW 
DIODE SILICON 30 MA 30 WV 

DIOOE;S1LICON30MA 30WV 
DIODE SILICONO 76A 300PIV 
niODE SILICON M MA 30 WV 
DIODE SILICON 30 MA 30 WV 
DIODE SILICON 30 MAM WV 

DIODE SILICON 0 75A 300 PIV 
CLIP FUSE O.360 ' DIA 



FUSE 0376A 350V 
FUSE CARTRIDGE 2 AMP 3 AG 
FUSE CARTRIDGE 2 AMP 3 AC 
FUSE D375A 260V 
CONNECTOR PC 15 CONTACT 

TSTR SI NPN 
TSTR SI NPN 



3BW0 
56 380 
663HD 
66360 
563P0 

71786 

36460 

38460 

38460 

3B4B0 

28480 

38460 
t B0I3I 
BQ13I 
M460 
38460 

7I7BS 



38460 

66380 



04713 



04713 

04713 

01131 

01131 

38480 

38460 

384S0 

38460 
72136 
B63BO 
56 300 
66280 

66380 

66381} 

66280 

66780 

07303 

07363 

W713 

07363 

07363 



04713 

91606 



76015 

750'B 

76915 

76615 

71786 

B0131 

28460 



TSTR SI NPN 




TSTR SI NPN 


204iJO 


T'TR SI NPN 
TSTR SI NPN 
TSTR SI NPN 


60Uf 

284110 

7U460 


TSTR SI NPN 
TSTR St NPN 
TSIR SINPN 
TSTR St NPN 
TSTR SI N“N 


flOtJt 

284110 

2B-WO 

2B4HO 


R FXD FLM 110 OHM 1% 1.4W 
R F XD ME T F LM 2.74K OHM t'L I.BW 

R FXDMET FLM 100K OHM IN 1 8W 

ILFXDWW020HM5N3TV 

R.FXD MET FLM 24 3K OHM IN 1.3W 


764B0 

26460 

26480 

284RO 

264110 


R FXD MET FLM 24 3K OHM IN D2W 
n FXD FLM 3030 OHM IM.fiW 
R FXDMET FLM5 UK OHM IN 1,8W . 
R fxDMETFLM 332KOHM1N1,2W 
R.FXD FLM 3030 0HM IN IlBW 


28f4HO 
2B480 
2S480 
264BQ 
20 480 



00184 60003 
33D261F3O0AB3ADOB 
33O213G040AB3A DOB 
32D343G035AB2A DQU 
33D30tF300AB3ADaa 

393011 

00180 61103 
0018061104 
CO180 00249 
00IB2 34701 
00160 01362 

1664 0417 
1 3N3066 
3N3066 
1B640417 
10100 3401 

[ 133 32 10013 



0018466.11 

30DIO6FIOODC2U5M 

6R 1368 0 
10010416 



6R136B9 



SR1368 7 
5R1360 7 

EBI041 
E8I041 
07600015 
0757 1X560 
1002 0607 

00184 66600 
DM16F101G031X1WIC8 
3UD106F1b0BA7D6M 
30D106F160DD7D5M 
103P 10397 PT5 

30D606C036CC3 DSM 
103P47303PTS 
MD606C036CC3 DSM 
3OO1O8F1E0QD2 DSM 
FDC108B 

FDGI068 

SR136BH 

F0G108B 

P0010B8 



S81368B 
60ai 33CN 



312 376 
313003 
313003 

313 376 

263 16 30 310 

2N3440 

IB64007I 



2N3063 
1B64 0071 



3N3063 
1 1864 0071 
1864 0071 

1864 0071 
3N3063 
1B64O071 
lB64 007t 
1H64 0071 

0757 0713 
0767 03H1 
0757 G166 
0613 01168 
07570060 

07B70060 
0767 0436 
0757 0438 
0757 0044 
07670435 
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Model 180T/TR 



Replaceable Parts 



Reference 

Designation 



HP Part Number 




AlAJRtl 

AtA 2 RI 2 

A)A2ni3 

AiAsnu 

A 1 A 3 R 1 & 

AIA 3 RI 6 

AIA 9 Rt 7 

A)A 2 RIB 

AtA2At9 

AtA 3 R 70 

AIA 7 n?l 

AlA 7 n?? 

AlA2n?3 

ATA3n.A 

AtA 2 R 7 & 

AIA 7 R 36 

AIA 7 R 77 

AIA 3 R 7 S 

AIASRTO 

AtA 7 R 30 

A 1 A 7 R 3 ) 

A 1 A 7 fl 32 

AIA 7 R 33 

AIA 3 n 34 

AIA 7 R 36 

AtA 7 R 36 

A 1 A 3 R 37 

AIA 7 R 3 B 

A 1 A 7 R 30 

AIA 7 R 40 

AU 7 R 4 T 

A 1 A 2 R 47 

A 1 A 7 TPI 

THRU 

AIA 7 rP 4 

AtA 2 VRt 

AtA 2 V «7 

M 

A 2 CT 

A 7 C 7 



7ioau;3 
0;fi7Q?6? 
ORM >?« 
07570707 
07570430 

07570767 
0757 043t 
07570773 
07570703 
71001777 

0757 0430 
OlitI 1745 
07670769 
0767 0<U6 
07570430 

07670769 
0757 0751 
07570470 
2101)177? 
075/0436 

0767 0367 
0757 02U1 
00170056 
0757 Q7uO 
07570768 

076. 0044 
0757 0367 
07670450 
0767 0760 
2100 1774 

0757 0760 
06H75611 
17510206 



1002 3096 
1002 07Q7 
001006G543 
01600162 
0160 0162 

01800197, 
01H3Q197 
01600162 
0121 OOW 
01C0 7250 

01210106 

01602301 

01600167 

01600167 

01320007 

01700040 
01600167 
01800197 
O1B0O197 
0100 0218 

0160 0162 
0170 0040 
0132 0007 
0137 0007 
01602236 

1901 0040 
1901 0040 

loor ooio 

1001 0040 
1901 0040 

1901 0040 
1901 0040 
1001)0040 
tool 0040 
0360 1514 

U14O0179 
01400170 
91700020 
1306 0063 
IH65 0062 

1664 0215 
16600168 
1664 0019 
1664 0019 
16630009 

1B54 0419 
IR530038 
1054 00/1 
1654 0019 
1653 0000 



Table 6-2. Replaceable Parts (Cont'd) 



Description 



ll.VARV.V^ IK OHM S'* TYPE H IP* 

H PKDFI.MA3 3K0HM IN tMW 
BfXDWW016 0HMBN2W 
H.fXO FLM « JK OHM 1% l/<W 
R FXDMEmMS tIKOHM I'SI.BW 

R FXDFLMM 5KOHM CYIMW ' 

R FXD MET FiM ? «3K OHM IS I.BW 
B FXDMErFLM30IK 
R FXDMETFLMJOOKOHM IS l,mV 
n VAR WW BOO OHM 6S TYPE M IW 

B FXOMETFLMB.llKOHM ISMIW 
n FXDWW036 0HMBS3W 
H FXDFtMBIBKOHM IS I/4W 
H FXD MET FLM4.3JKOHM IS I SW 
R FXDMETFLMJ.PIKOHM iM.aW 

RiEXOFlMBl IKOHM IS I/4W 
R FXD MET FLMJ74K0HM ISI.8VH 
R.FXO MET FLM V63KOHM IS liBW 
R VARWWBOOOHMBSTYPEH IW 
R. FXD FLM WJOOHM IS H8W 

R fxdmetflmiookommisi,;w 
R FXD MET FLM 2.74KOHM IS l,8W 

R FXDWW8 7 0HMBS3W 
R.FXOFLMBIBKOHM IS1;4W 
R FXD FLM 47 BK OHM IS I/4W 

H;FXD MET FLM 33 j;; OHM IS liJW 

R FXD MET FLM lOOK OHM IS l/JW 
R FXD MET FLM 32 I K OHM IS I,BVil 
R FXD MET FLM IK OHM I'* LBW 
R VAR m 2K OHM BS TYPE H W 

RFXOFLMTFBKOHMISIMW 
R fXDCDMPBBOOHM I0'*!/3W 
CONNECTOR tjOCKETO.IB DDY DlA TEFLON 



DIODE OHEAKOOVIN 5 23V BS 400 MW 
OtODEiTC. REFERENCE IND38 
■ DOABOASSY HORIZONTAL AMPLIFIER 
C FXDMV0 022UF I0S200VCCW 
C.FXDMYQ022UF tOSVOOVOCW 

C FXOELECT33UF I0S20VDCW 
C FXOELECT2 2UF 10S20VDCW 
C FXDMV0022 UF tOS200VDCW 
C.VARCER28PF 3X1VDCW 
c FXOB.i pFBMvoav 

C VARCER0 36 PP NPO 
C FXD MICA 61 KF 6* 300VCCW 
CFXOMV0022UF 10S200VDCW 
CFXO MY0 023 UF IOS200VDCW 
CiVAflPOLVO ; T0 30PF 3BOVDCW 

C FXOMVOniFUF 10S 200VDCW 
CFXDMV0022UF IOS200VDCW 
C FXnELECT23UF I0V2OVDCW 
C.FXDELECr2 2UF I0S20VDCW 
C FXOELECTOIBUF tO-*36VDCW 

C FX 3MY0022UF 10S 200VDCW 
C-FXDMY004F UF 10S200VDCW 
C.VARPOLV07 T0 30PF 360VDCW 
e VAR POLY 07 TO 3 OFF 360VDCW 
C FXDCER0,?6PF BOOVECW 

Diode SILICON »ma30wv 
DIODE SILICON 30 MAXWV 
diode silicon 30 MA 3IMW 
DIODE , SILICON 30 MA iOVIV 
UlODE.SIllCDNX MAXWV 

DIODE SILICON X MAM WV 
niOUE,5ILICUN3QMA3llVYV ' 

DIODE SILICON 30 MAXWV 
DIODE SILICON M MAXWV 
FIN SQUARE 

COIL/CHOKE 220 DM IDS 
CQIL/CHOKE220UM10S 
CORE. ferrite BEAD 
HEATSINKSEMIC0NDUC70R 
TSTR SIFET30V 

TSTR.BINPN 
fSTR GE PNP 
TSTR.SINPN 
TSTR 5INPN 
TSTR SI PNP 

TSTR.SINPN 
TSTR 51 PNP 
TSTR SI NPN 
TSTR SI NPN 
TSTR 1 1 PNP 




Mfr Part Number 



2100 1773 
07570767 
OBIl 1746 
07570767 
07570 ‘.38 

07570767 

07570431 

07570273 

075 7 0253 
2100 177? 

07670438 
0611 1746 
0757 0769 
07570436 
0767 0430 

0757 0 760 
0757 0281 
07570478 
2100 1727 
07670436 

0757 0367 
U75707B1 
08170068 
0757 0 761) 
07570768 

076 / 0044 
0757 0367 
0757 0450 
0757 02B0 
7100 1774 

075/0768 

EG5611 

5KT400 



1902 300C 
1N93S 

0018066643 

102P72302P75 

102P22302PT5 




150D225X9020A2 0Y5 
1500726X9020A2DV5 
ia2P2239?PT5 
01710060 
301 000 COHO 5106 

01210106 
, »lOMIf)E5MUlC 
197P22392P75 
102P22397P75 
535 033 4K 

102P47302PTS 
192 P22392PI5 
1600226X9020A7DYS . 
150D225X0070A2 0VS 
01 BO 0718 

192P22392P7S 
197P47302PTS 
636 0J34H 
535 033 4n 
301000C0K0 758C 

FDG1088 

FD010I18 

FllG1>)liB 

nn»iow> 

FOC1088 

FtsilO'' 
fJOltKM 
FOCS’ rll 

0360 1514 

01400179 
91400170 
66 50065A? 4A 
274CB 
2M506 

7N3004 
2N3635 
IB54 0010 
lR 54 a )19 
18530000 

5565? 

1653 003B 
1H54C071 
1854 0010 
1853 U009 
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Replaceable Porte 



Model 180’lV'rU 



Table 6-‘2, Replaceable Parts (Cont'cl) I 



Reference |. 
Designation 


tP Part Number 


Qty 


Pescrlptlon 


Mfr 

Code 


Mfr Part Number 


AIQO 

AMO 

A7HI 

AJRJ 

AJHJ 


13640413 

IB63003S 

0JB7O40I 

0C83O376 

0I67033IS 


0 

6 

1 


TSTR.BINfS 

T5TR SI RNP . . 

R fADMETFlM IIMOHM IVliSW 
B FXDCOMP 27 OHM 6\ I/4W 
IVFADHM 30.1 OHM IMrHW 


LH713 

28460 

284110 

01121 

28400 


55567 
1851 OOIR 
0757 Ipim 
C8 27C6 
07670388 


AJR4 

AMK 

AM6 

A3B7 

A3HS 


OCjWI 65311 
0767 01 56 
0767 0344 
0767 0401 
0767 0367 


\ 

1 

1 


II FXO Mt r HM 2 MEOOHM p I TIV 
BiFXOMETFLM 1 6MEOOHM UI/SW 
R.FAOMETFLM 1 OOMEGOHM I1H/4VI( 
P FADMETFLMIOOOKM IM.SW 
R FADMETFIM tOOK OHM l\l(2W 


28460 

78480 

28180 

28480 

2B48Q 


0»-'W 6610 
0/6/0166 
0/6/0344 
0/570-501 
0/6/0267 


A3BI) 
A3nio 
AIR II 
A3RI3 
AJRI3 


07B702BI) 
07670407 
0761 0074 
07670476 
0767 0447 


6 

1 

t 


B FADMETFIM IKOHM IS UIW 
B FAO MET FLM 31X3 OHM IS l-BA 
fl FXOMETOA 15KOHM5S1W 
n rXDFLMI.OBOHM IS I;l!l5 
n FADWETFLM I63KOMM Is l,BW 


78*80 
78480 
76480 
76 480 
78480 


0767 0380 
0767 0407 
0767 oo;x 
07670435 
07670447 


A3ni4 

A3R15 

A3Rtft 

A3RI7 

A7BIB 


3100 3614 
060B 3163 
07670463 
0767 0401 
0757 0703 


1 

1 

1 

r 


H VAB CERMET 3UK OHM 10‘MIN H3V» 
H FXDMET FLM 3 B3K OflM IS I.8W 

H FAOMETFLM836KOHMIS I.6W 

B FADMET FLM 100 OHM IS I.8W 
R FXDMETFLMefilKOHM IS U4W 


2R480 
28 480 
28480 
78480 
78480 


2100 2614 
tK08 316.1 * 

0;67 0463 
0/6 / 0401 
0/6? 0/02 


A3R10 

A;fl30 

A3R3I 

A3R23 

A3BJ3 


0767 0401 
07670460 
0767 0441 
0767 07B3 
0767 0764 


4 

2 

1 


B FXDMET FLM 100 OHM IS I.UW 
B FAD MET FLM 81 OK OHM IS I tlW 
B FAD ME r F LM II 36K OHM 1 S I.HW 
n FADMETFLM 2.O0KOHM iA I bW 
B, FAD FLM 33 3KOHM IS l'4V, 


711400 

264110 

28480 

764flO 

7H480 


0/57 04C1 
0/57 0460 
07670441 
0/67 02B3 
0/6/0/64 


A3R34 

A2R76 

A2B26 

A2R27 

A2R» 


0767 0741 
0767 0361 
07670443 
03570736 
076704U 


3 

3 

7 

2 


R FAD MET FLM 3 43K OHM tSI(4W 
R FAD MET FLM 3.34K OHM IS LSW 
B FAD MET FLM II Ok OHM IS i.BW 
R FADMETFLM 1 60K OHM IS l,W 
BiFAOMET FLM 1113 OHM ISI.BW 


7Q480 
28480 
78480 
28 480 
78480 


0/67O;4l 
0/6/0?fl1 
0/6/0443 
0757 0/16 
0/570413 


A!R» 

A3R30 

A3R3I 

A3B32 

A3R33 


0757 0046 
0767 0407 
07570364 
31001770 
0767 0411 


2 

1 

1 

1 


B FADMET FLM33.IK0IIM IDS I/3W 
B EAD MET FLM 200 OHM IS L8VF 
B FADMETFLM 160 OHM IS l,BW 
B.VAB WW 100 OHM 5S TYPE H IW 
B FADMETFLM 337 OHM IS L8W 


28480 
26480 1 

7Q480 
28480 
28480 


mm 

0/57 02R4 
2100 1/?0 
0/57 04 IT 


A3R34 

A2R3& 

A2R36 

A2R37 

A3R38 


21001771 
07670436 
21001773 
060Q34I5 
2100 1736 


1 

4 


B VARWW2O0OHM6S TYPE H IW 
R FADMET FLM 1 63KOHM IS L6W 
B VABWWIkOHMSSTYPE H IW 
B FAD MET FLM 21 6k OHM IS I/2W 
R VABWW6kOHM6S IW 


70 '180 
28480 
28*80 
2fiW0 
28480 


2100 17/1 
0767 0428 
2100 1773 
0698 3416 
214XM//5 


A3R3e 

A3HW 

A2R4I 

A2H42 

A3R43 


O60B34I6 
07670434 
0757 0434 
0757 0446 
07670841 


3 

2 


B:FADMETFLM3I 5K0HM IS I/3W 
B FADMETFLM36BK0HM IS l;BW 
R FAD MIT FLM 3 66k OHM IS H8W 
B FADMET FLM IBSkOHM IS HBW 
B FADMETFLM 12.IK OHM IS I/3W 


78480 

28480 

28480 

?0'«1O 

7H480 


0608 3416 
0/67 0434 
0767 0434 
0/67 0448 
0/670041 


A2R44 

A2R45 

A2R4A 

A:R47 , 

A2RA6 


07670841 
076704C8 
0757 0440 
0767 042/ 
07670741 


3 


R FADMET FLM 13.1k OHM IS 1/3W 
R FAD FLM 130k OHM ISI.BW 
R FAD MET FLM 7,60k OHM ISI.BW 
R FADMETFLM 1 5k OHM Is HBW 
R FADMETFLM 2.43kOHM IS l,'4W 


28480 

28480 

78460 

78480 

28480 


0/67 0841 
Q/b/0468 
0767 0140 
076/0427 
0/67 0/41 


A3R40 

A3R50 

A2RBI 

A2n&7 

A3R&3 


0767 02BT 
0767 0300 
0767 0443 
07670736 
07670846 


I 


B FADMET FIM3.T4K OHM IS I.BW 
H, FADMET FlM603kOHM IS HBW 
B FADMET FLM II Ok OHM IS HBW 
H FADMETFLM 160k OHM IM/IW 
R FADMET FLM32.1KOHM 1 0\ H3W 


78460 

28480 

7B480 

*8480 

28480 


D/57 02U1 
0/57 0200 
076/0443 
0/67 0/16 
075708'ie 


A2R54 

A3R56 

A3R&e 

A3R57 

A3R6a 


07670413 
07670407 
076703B0 
2100 2030 
0767 02BO 


1 


H:FADMETFLM302kOHM ISI/BW 
R FADMET FLM 200 OHM IS I.BW 
R FXDMET FLM 1K0HM IS HBW , 

R VABFLM30kOHM lOSLIN I/3W 
R FXDMET FLM IkOHM IS HBW 


28480 

78480 

78480 

78480 

78480 


0767 0413 
07670407 
0/670280 
2100 2030 
0/67 0280 


A2S1 

A3 

A3CI 

A3C2 

A3C3 


3101 0083 
0018066662 
0160 0163 
01600162 
01210429 


1 

1 


SWITCH 5LI0E SPST06A 126V 
BOARD A5SYCATE 
C:FAOMY0033UF 10S 300VOCW 
C;fXDMY0D33 UF 10S300VDCW 
C.VAR POLY 0 7 30PF 600VDCW 


79/7/ 

784QO 

■Am 

66260 

72W7 


OFI24O007 
00180 68662 
192P22302P''H 
1P2P 22302 PTS 
630001} 


A3C4 

A3C6 

A3C6 

A3C7 

A3C8 


0160004B 
01210168 
0160 3451 
01600162 
01600303 


1 

1 


C FAD 0 32PF600VDCW 
C :VAHT£FL0k0 25 I 50PF600VDCW 
;FADCEROUI UF<80MS lOOVOCW 
C.FXDMV0023UF 10S20QVDCW 
CFXOMVLAB .IBUF IOS2O0VOCW 


78460 

76480 

66780 

66780 

78480 


0160 0048 
01310168 

C033BI0IF 1032526 CO 
HI3P33303 PTS 
0160 0303 




Q1B00080 

01600162 

01800166 

01600162 

01602061 


3 

2 


C:FXD AL ELECT lOUF -60 lOS I60VDCW 
C:FAnMY0023UF IOS300VDCW 
C;FAD ELECT 7 3 UF 70S 30VDCW 
C FAD MV 0033 UF IOS300VDCW 
C: F A D MICA 6825 PF 3S 300V DCW _ , , 


66789 

66789 

66780 

66789 

04067 


30DI06FI60DD3 05M 
193933303 PTS 
1600326A0030A3DVS 
192P33303PTS 
BDM20FI5«2BIC;3C 


A3C1B 
A3C16 
A3CI7 
' A3Ct0 
A3a9 


01602061 
01800080 
01800040 
01700019 
0160 OOOB 


1 

1 

3 


C FAO MiCA 6835 PF 2S 300VDCW 
C:FXOALELECT10UF .50 IDS IBOVDCW 
C FXO ELECT 20UF *75- 10L60VDCW 
CiTADMYO.I UF6S2EX3VDCW 
C'FXDCER4;OOPF 20S4KVDCW 


04062 

66781) 

66780 

78480 

77087 


RCM20F(5626)C1C 
30010CF160DD2 DSM 
30D20ti'.060CC2 0SM 
01700019 

388S024Y5S0477M 


A3C20 

A3C2I 

A3C22 

A3C23 

A3C24 


0160 3007 
01603008 
0160L007 
0160-3007 
0160 3006 


4 


CFAD CEB 4700 PF 2DS4K VDCW 
C;FADCER 470OPF 30S4kVDCW 
C FAD CER 4700 PF 30S4K VDCW 
CFXD CEB 4700 PF SOS 4K VDCW 
C;FXDCEB4700PF 20S4K VDCW 


77087 

729B2 

;;oe2 

77982 

72082 


3888024 y6S04/2M 
3688 024 V6S0472M 
36H8024-VtS0 4 72W 
3888024 Y6504/25A 
3888 024 Y6S0472W 
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Model 18OT/TK 



Replaceable Parts 



Reference 

Designation 



HP Part Number 




ainomi; 

oino;;6i 

OIMODOl 

OlMJlDti 

itxnoDo 



IfWl oow 

1001 OOJ9 

loot 0430 

100)0430 
tool oot}r> 
tool nooo 
1001 0000 

0300 1614 
01'U3Q171} 
014001?!} 
1706 0003 
1A64 00ft7 

1b64 0019 

1063 00» 
I&B40771 
1H640734 

1064 0734 

1064 0073 
1664 O0?l 
IB640030 
10640007 
1063 0040 

IH63004Q 
1664 0716 
0767040; 
0767 0407 
0767 (MOI 
0767 046« 
0767 0436 
07670419 
0/570700 
07570774 
07670/77 
oeofl 3471 
0757 OH 33 
0767 07BO 
0757 0100 
07570415 
061 j 7 ion 
07510063 
07670401 
0757 0401 
0603 0776 
07570^71 
07670)90 
07670450 
0767 0450 
07670363 
07670407 
076 7 0190 
OHM 6421 

0e06 64ltf 
0006 6419 
0C630375 
07670456 
0757 0014 

07570764 
0757 0466 
0757 0703 
0757 0760 
0767 0442 

07670430 
0695 3663 
07670442 
0767 0670 
31000944 

06676511 
ijfllM HinO 

Or>«/ 1061 
07670450 
0767 0466 

07670465 
07670460 
06H7 4 731 
05'« 5353 
(K98 liWW 

7100 7031 
0767 0464 
07670280 
07670780 
0767 0450 



Table 6-2. Replaceable Parts (Cont'd) 



Description 



CFXN aiMWPFSOV'lK VDCW 
CFXDCen 15FF RMSOOVDCV* 

C FXDCtnOOlUF *l!0 W lOOVDCW 

CFXOMICASQFFbS 

DIODE DlllCON 16WV 

niOOE Dl 16V 



DIODE SILICON 600 PIV 
DtQDE:5lllCON6O0PtV 

DIODE 6ILH.DN 1600 PIV 
DIDDt -ilLICON I600PIV 
DIODE silicon WV 
diode 6ILIC0N 130V 
diode silicon 170V 

PIN 5QUAIIE 
COIL/CMOKE 7J0LIII ION 
COILCHOKE 27 0IJH 10"* 

UtAt SINK SEMICONDUCTOR 
Tsrn siNPN 

tstn 61 NPN 
tSTR StPNP 
T5TR SINPN 
TSTR SI NPN 
TSFR SINPN 

TSTR SI NPN 
TSTR SI NPN 
1STHBINPN 
ISTR SI NPN 
TSIRSIPNP 

TSTR SI PNP 
TSTR SI NPN 

R FXD MFT FlM 700 OHM U l-F,W 
H FXOMErFLMJOOOHM UliBW 
H FXOMET FLM lOOOHM l\ 1.8W 
n FXDMEtFI.M6l.1K0HMI\I BW 
R FXDMET FLM3D7KOHMIM.bW 
R FXDFLMB8I OHM IM.BW 
H.FXDMETFLM 6.I0KOIIM IN liBW 
R FXDFLM307 0HM !M«W 
R FXDMETFIM662 0HM IN1/4VII 
R FXDMET FLM M 3K0HM IN I/2W 
n FXDMET FLM 6.1 IK OHM IN H2W 

R fxdmetflm ixohm inj/bw 

R FXDMET FLM 20KOHM IN I/2W 
R. FXDMET FLM 61) OHM IN l/DVIl 
R FXDCOMPIOOOHM lONHTW 
R :FXOMETOX60KOHM6NHV 
B FXD MET FlM 100 OHM INl/BW 
R FXDMEFFLM lOOOHM IN HBW 
R FXD COMP 2.T OHM 6N I/4W 
R FXDMET FLM 100 OHM IN 1.BW 
R FXDMETFLM70KOHM INI/2W 
H FXD FLM I30KOHM IN HBW 
R FXD FLM IIOKOMM IN liBW 
R FXD MET FLM 2 00K OHM I NI/BW 
H.FXDMETFLM 700 OHM INI.BIN 
R FXD MET F LM 20K OHM IN I/2W 
H FXDMETFLM 17 B2KOHMO.IN 1;2Vil 

R FXD FlM 60 OHMO.INI, HW 
R FXD FLM I II6KOMMO.IN liBlV 
R F XD COMP 2.7 OHM 5N l/«W 
R FXDMET FLM lOOK OHM INI.BW 
H FXD MET FLM 51 1 OHM IN I/2W 

R FXDMET FLM 1600HM INI, BIN 
B FXDMETFLM lOOKOHM IN 1SW 
R FXDMETFLM2.00K OHM IN I, BV* 

R •'XDMETFIMIKOHM IN I.BW 
R. XD MET FLM lOOK OHM IN liBW 

R FXDMETFLM 6. IIKOHM INl/BW 
R FXD FLM 2.40 ME00HMIM/2W 
R FXDMETFLM lOOK OHM IN l/BW 
R.FXDMETFLMB28KOHM INI/2W 
R VAR COMP 200 K OHM 20N3/4VII 

BFXD COMP 660 OHMIONU2W 
R.FXDFIMIOMECOMMH -lO'iJW 
R FXD COMP I MEOOHM tOs t/2W 
n FXD MET FlM 61 OK OHM INl/BW 
fl.FXD MET FlM 43 2K OHM IN I.BW 

R.F XO MET F LM 43 2K OHM IN l;BW 
R FXDMET FLM6IBK0HMINI/BW 
R EyoC0MP4)(100HM H7v t.'W 
B;FXDFLM8 25 MEGOHM BN IW 
R.FXD FLM 16.26 MEGOHMBN IW 

R/VAR60KCHM tONLIN)/2W 
R FXDMETFLM 3VK0HMIMBW 
R FXDMET FLM IKOHM IN I/8W 
R FXDMET FLM IKOHM I E l/BW 
R.FXDMETFLMaiSKO iM INl/BW 





Mfr Port Number 






3BUB 074 Y650472M 
001 NPO IBPF 
B01 KBOOOII 
RDMI5C2C033C 
'0010170 



28480 


loot 0536 


2B4B0 

20480 


1001 0020 
tool 0020 


28 400 
20400 


1001 0436 
loot 0436 


01206 

01206 

01205 




20400 

20400 

20400 


0360 1614 
BI40 0I70 
0140 0170 







ms40oio 

IB63 003B 
IB64027I 
2N3440 
2N3440 

IB64 0023 

IB64007I 

2N30B1 

3N3663 

IBB30040 

18630040 
2N30O4 
0767 0407 
0787 0407 
o;r>7040i 
0767 0468 
0767 0436 
07670410 
0767 0200 
0757 0724 
07870727 
DC OB 3421 
0767 0B33 
0767 02B0 
07670100 
07670416 
ED ion 
0761 0063 
0767 040) 

0757 0401 
CD 2705 
07670401 
0767 0100 
0767 0468 
07670468 
0767 02S3 
0757 0407 
0767 0100 
0608 6421 

0608 641 B 
C6B6 64ID 
CD 2706 
0757 0465 
0767 0814 

0767 02b4 
0757 0465 
0757 0203 
0757 C2B0 
07670142 

0767 0438 
0606 3663 
07570442 
0757 0870 
CT150 

EB66II 

PVi;i76 3 t0 3IXWF 
FBHTbl 
0767 0460 
0767 04S6 

0757 0466 
07570460 
EB472I 
OCOB 6363 
ni'.BIj 6680 

2100 203) 
07670454 
0767 O7B0 
0767 02BO 
0767 0460 
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Model l8(nVTR 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 
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Moclol ISOaVTR 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 



HP Part Number 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



f^P7 

MP3 

MP4 

MP5 

MP6 

MP7 

MP8 

MP8 

MP10 

WP1I 

MPI2 

MPI3 

MPU 

Mr‘5 

mu 

Mpm 

MPtO 

MP?0 

MP7t 

mn 

MPJ3 

MP24 

MP25 

MP26 

MP27 

MP2B 

MP20 

MP30 

VP1T 

MF32 

MPW 

MPW 

WP3B 

MP3fi 

VPV 

MP3ii 

MP30 

MP4Q 

I MP4I 
MP42 
MP43 

1 MP44 
MP4b 
MP46 
MP47 
I MP4f2 

MP4i) 

MPBO 

MP6t 

VPW 

MPW 

MP64 
MPBB 
MPW 
i MP57 

MP66 
MPBO 
MP60 
MP6I 
MP62 

MPW 
MP64 
: MP€5 



12fi^ 0^7 
I2r,t0!72 



I61O0O3B 

I2b00>)83 

t'’W0M3 

wwunfl3 

12600003 

12600003 

1260 0003 

1261 2367 
1610003B 
03r)3000C 

0010066001 
6060 0436 
0f’r)<i013 

606006 >ia 

6040 0444 
60200476 
OOIBO 04130 
0010004137 

OOliU) 04134 
OOIBO 041 36 
03700432 
001 BO 06002 
1)016767401 

0016067406 
00Um6740i; , 
00tKO674lX, 
037003/B ' 

001676741)3 

1>M?1767401 

04030130 

W030120 

06100706 

0610006? 

14600706 
3060 0441 
60200400 
60400463 
6040046-4 ’ 

60400460 
f?O180-?47ia 
ooino 77301 
0010000103 
O0IHO072C1 

43*700231 
OOlROQOlta 
0016060117 
301CO 7472a 
001BO24727 



001fl0247;C 
7120 1764 
6040 0446 
60400446 
60400447 

0016000602 
0018000746 
00180 004/ 

04000010 
14000026 
0018041207 
OOIBO 00104 
00180 33701 

0018001261 

60400463 

OOIOD01200 

001B00121U 

0013004170 

0018076402 
0018024101 
14000326 
OOIBO 44 701 

0018024702 

05700031 

04000010 

22000762 

22000140 

23600102 

06000043 

1400 coca 



1 

1 

7 

2 

2 

7 

2 

2 

2 

1 

7 

2 

2 

7 

1 

I 

1 
1 
t 

2 
1 
2 
7 
2 

1 ' 

1 

1 

2 

1 

2 

2 

1 

1 

1 
1 
7 
1 

1 

1 

2 
1 

1 

1 

20 

72 

12 

7 

2 



|cONNECTO(t: PC 32 CONTACT 

i^NNECTOM; PC EDGC 1 HOW 22 CONTACT 

IpARTQFWft 

NSR, PAnrOPMP47. MPtiO, 

NSn.PABTOF MP42.MPBO. 

amoiNQ POST 

CONNCCTOfl HNC 
jCONNECTOn. BNC 

CONNECTOR. BNC 

;C0NNECT0R:BNC 

ICONNECTOR: BNC 

MCKER^aPlN^MAlE POWER RECEPIACIE 

clwrAcr?cONNEcroR swifoi 

COIL ASSY: V alignment 
COIL ALIGN77ENT .TAXIS 
COIL: CORE. TOROIO. GREEN 

Kir CONTRASrFILTER.BLOE 
SHIELD LIGHTULACK NYLON 
8E2EL. CUT 
ICOVEfliQTM RIGHT 
COVER. 67M LEFT 

COVER TOP RIGHT 
COVER TOP LEFT 

know black lever 

lever horizontal position 

KNOB HORIZONTALPOSITION 

KNOB ASSY. BAR WITH BLACK ARROW 

knob ASSY: BAR WITH BLACK ARROW 

KNOB RND BLK IFIND BEAM) 

knob RND BLK 0.640 ’ OIA 

knob ASSY , 

I KNOB: HORIZONTALPOSITION 
CUlOE; PC 00 PLUG IN fLEFT) 

GUIDE: PC BO PLUG IN IRIGHO 

PIN SPRING DO04* DiA 

RlNG:RtTAlNING STL FOR 0 094 ' DIA SHAFT 

SPRING COMPRESSION 

WASHER. SHOULDER 12S ID FOR «4HDW 
hinge probe HANGER 
hanger probe 
manger. probe 

HANDLE 

SPACER- HANDLT 
KEEPER: HANDLE 
SPRING: INSERT 
INSERT: KEEPER 



RUBBER RFI 
CI.ASSIS. CAD POWER 
CHASSIS. CAB DISPLAY 
SPACER FRONT 
PACER REAR 

SPACER. SIDE 
trademark 
FOOT: BOTTOM 
FOOT; REAR. SHORT. 

FOOT: REAR (LONG) 

SHIELD. CRT 
PANEL: FRONT ICADI 
PANEL. FRONT, SUB 

GROMMET; VINYL 0 AOT ID 
CLAMP: HOSE 
BRACKET, plastic 
CLIP GROUND 

SHAFT: beam FINDER . | 

bracket, beam find 

COVER POTENTIOMETER IFOCUSI 

bracket connector plugin 

BRACKET: ALIGNMENT COIL 
COVER HV PLATE 

PLEXIGLASS' 

NUT: horizontal POSITION P07 
CLAMP CABLE 0 176” DIA 
SPACE, trademark 

STANDOFF GATE INSULATING 
f=CHEW; RND HD SLOT DR 4 40 INSULATING 
GROMMET; VINLY 0 260” ID 
SCREW: TRUSS HD POZI DR 4 40X0 260" U3 
SCREW. FLAT HD POZI DR 4 40 X 0250’ LG 

SCREW: FLAT MO POZ! OR 6 32 X 0 260’ LG 
NUT: HEX 1/4 X 32 INTERNAL THREAD 
BUSHING POTENTOlMETtiR J;.l32tXT THRU 



02660 

71766 



3B480 
07660 
02 560 

02CC0 

02660 

02660 

02660 

62389 

76480 

7U460 

28480 

78480 

72666 

28480 
23480 
28480 
78480 , 
20480 



2B4SO 

20480 

26480 

28480 

78480 

7H48Q 
76480 
26480 
28 480 
78480 

78480 

78480 

76480 

00287 

70136 

00000 

7H480 

26480 

264B0 

78480 

78480 

26480 

2B480 

78480 

28480 

00000 

7B480 

28480 

284H0 

28480 

26480 

28480 

26489 

28480 

26480 

7B4UO 

28480 

2B4HO 

00000 

66265 

76440 

28480 

7B480 

26480 

78480 

28480 

76480 

28480 

78480 

28'180 

OOOOO 

28460 

7ft4T.r 

, ooox 
nooo(» 
ooooc 

OOOOO 

axwo 

IX)85G 

IXXXHl 



?n4700 32S 
260 22 30 210 



16100038 
31 72M020 
31 221 1020 

31 221 1020 
31 221 1020 
31 221 1020 
31 2211020 
EAC301 
16100038 
01030006 

0018056601 
6060 0435 
CF 10211 

6060 0640 
6040 0444 
50200476 
0018004130 
001 BO 04 132 

0018004134 
00180 04136 
001800412 
0018Q 06002 
D)Ifl26;40t 

f,01Hi>674iXi 
001 ROC /UK) 
0018067405 
0370 0348 
00187 67483 

0018267101 
0403 0128 
0403 0170 
OBD« 

X613305MD 

OBD 

3060 W41 
6020 0441) 
6040 0463 
6040 04M ■ 

60400460 
001B024/18 
OOIBO 22101 
001KOOO‘.03 
00180 0770! 

OBUir 

OOIBO 60I1B 

OOIBO cou; 

0018024728 
OOIBO 24727 

0010024726 
71701264 
60400445 
6040 0448 
6040 0447 

001BOU0CO2 
DO 1 8000246 
001 BO 0024 7 

OBD* 

36H 

00100 41207 
OOIBO 09104 
0018023701 

0QIB001253 
6040 0453 
00181)01709 
0018001218 
OOIBO 04126 

00180 26402 
00180618116 
ODD 

OOIBO 44701 

001H024702 
OBD 
0B0« 

000 
OBD 

ODD 
OBD 
000 
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Repluceoble Parte 



Model 180T/TR 



Table 6-2. Replaceable Ports (Cont'd) 



Reference 

Designation 



HP Part Number Qty 



Description 



VPB4 

MP66 

MP66 

MPB7 

MP68 

MP80 

,VPtX) 

MP01 

MP02 

iMPOf 

wpm 

Of 

nt 

R2 









m2 

kVM 

i^l6 



tMTd 

wu 



Kvro 



W21 

XDSI 

XFI 

XV^ 



00tDOO4lX 

ooiaoo4nr 

aamQ\2\7 
WC0 043T 
600i>00BT 
OQfQOOOGOf 
00160 AOMO 

0O1liOf1Ql2O 
60000440 
5000 O4Q0 
OOIB00411Q 
14000030 

60T>0076; 
60C00662 
001H0002«0 
OQ I BO 01 765 

I 00160 01246 

|ooie?oi7oo 

I OfOBJOOGOT 
, 14500404 
aneooi740 

00m001351 

001U041300 

OQ1B001350 

14DO07I0 

0016000105 

1400 0000 

0016060704 

OQI6200306 

1654 0600 

7100 37B7 

71001004 

71003147 

0CB3-1045 

71001005 

71001003 

21001901 

3101 1508 
31010070 
1345 
31010077 
3101 1737 

50S3 3557. 
61701571 

00180 61516 
001B051617 
0018061665 
0018051807 

001B061651 
0018061665 
001B061604 
0018061605 
00180 61657 
001B061606 
00180 61607 

0018061608 
00180 51600 

00160 61600 

001B051646 
0018061647 
0016061648 
0Q16061fr10 , 
0018061801 



0C16O61642 

0018061630 

00180 61640 
00)8061044 
00180616'13 

00IHO61641 

001B06I646 

0010061652 
00180 ■'7701 
1400 Ou '4 



Mfr 

Code 



Mfr Part Number 



COVEH.TOPlKACKl 
aJVEH SIDEIRACK) 

UR ACKET; COVER 

frame assy, side 

rulMSEHIR 

SHIELD POST ACCELERATOR 
CHASSIS ASSY; DISPLAY (BACK 

CH«VSISA55Y PQYlER (HACK) 

SPACER; FRONT 

SPACER; Rear 

COVER ASSY. BOTTOM 
STANO TILT 

FOOT ASSY. EM 
KIT; 6 H RACK MOUNT 
PANEL FRONT IHACKI 
DRAri'ET; BRACE 

liRACKEt; CflOUND LINE F ILTEH 
BRACKET LINE FILTER 
SHIELD LINE FILTER 
LENS clear 

BRACKET; VERTICAL LEADS 

BRACKET; TRANSISTOR , 

CLIP; HORIZONTAL 
(RACKET VERTICAL LEADS 
STAND; TILT (CABI 
CUP GROUND 
NASHER RUBBER t.C’ DO 
PANEL- REAR I 

>ANFL: ACCESS 
rSTR 51 NPN 

I VAR COMP JX too K OHM JOS LIN 
■I VAR COMP 10K OHM ;m LIN 1/AW 

VAR COMP 8 MEGOHM 30% LIN 
R FXO COMP 100K OHMS bS IMW 
R.VAR COMP 80K OHM JOS LIN U? ' 

I VARWW6KOHM 10% LIN3W 
I: VAR WW too OHM 10% LIN Til 

MITCH TOGGLE CPDT 

iwITCM: ROTARY 1 SECTION ] POSITION 
IWITCH PUSHBUTTON DPDT 
iWirCH. ELIDE DPOT 

■|IT- P31 aluminized int orat 

;ABLEASSY; POWER 76 FT. 

TABLE A'SY rOAXFROM Jt PINS ' AND2TO AbSnCADI 

table AMY COAX FROM Jt PINS 1 AND ? TO ASSt IRACK, 
CABLE CRT'iEHnCAI. 

CABLE ASSY; auxiliary OUTPUT 

:ABLE ASSY HORIZONTAL ICAB) 

:AHLE ASS.'! horizontal (RAcx) 

:ABIEASSY: MAINICARl 
(ABLE; MAIN (RACK) 

:ABLE ASSY; HORIZONTALMAGNIFiER 
'ABLE ASSY: ACOND (RACK) 154 TO J3> 

:ABLE ASSY: 4C0ND (CAB) (S4-TO J3) 

'ARTOFWB 

:ABLE ASSV; 4 COND (PACK) (INCLUDES LB) 

:.-.BLE ASSY: 4C0ND ICAB) (INCLUDES LBI 
PARI OF W6 

:able coax, (E xr INPUT) 
part OF W6 
table COAX. BLUE 
table. COAX, WHIFE 

TABLE; COAX, VEllOYJ 
TABLE; COAX, RED 
TABLE; COA^I, YELLOW 
PART OF W6 
NOT USED 

TABLE COAX RED ST (ALT TRIGGER) ICAB) 

TABLE COAX, RED ST (ALT TRIGGER) RACK) 

PART OF W6 

table coax, blue sr iunblank cate)ihack) 

■ABIE: COAX, BLUE ST lUNBLANK GATEjICAB) 

TABI.F : COAX, BLACK ST iC.tOP BLANKHCAB) 

par : OS W5 

^BIE. COAX, BLACK ST ICHOP BLANK)IRACX) 

table, shielded ICAUBRAtOR) 

PART OF W6 

TABLE; COAX. DISPLAY SWITCH 

'USEHOLDEH 'extractor POST TYPE 
PAR'S OP W6. C0NSI5TS0F. 
iOCKET; CRT TUBE 
TONIACT; CRT SOCKET 
TOVEM CRT SOCKET 

,Si'i> intrHiioLllHH l.F llH‘ for oftli-rlmt lnt»rniiilH>ii 



JB 4 B 0 

3 B 48 I) 

784 BD 

7 B 4110 

3 B 4 S 0 

384 B 0 

M 4 B 0 

3 B 4 B 0 

3 fl 4 BU 

J84E0 

3 BM 0 

3 B 4 U 1 ) 

7 R 4 BI) 

3 B 480 

Tre-wi) 

3B4B0 

3 R 4 BB 

xm 

3 BW 0 

7 B 4 U 0 

3 B'ifiO 

7 B 4 B 0 
3 BJB 0 
38 .IEO 
jasao 
7 B 4 B 0 
I (Y )000 
'A 14 BQ 
JB 4 UO 
3 B 480 
384a0 
JBEBD 

3 o«U 
01131 
K 4 EO 
784 EO 
I 3841)0 

1 00.163 
70737 
7 B 4 BO 
B 3380 
B 33 BO 

;H 48 a 

3B4B0 

j 384 B 0 
3 B .180 
3 B 4 EO 
38480 

38 'iaO 

38480 

I 3 B 4 BO 
I 3 B 4 BD 
7 B 4 B 0 
I 38480 
78480 



n0lb004138 
OCIBO 04137 

D))Bl 013)7 
5060 D.TI 
6000 006. 
OQ1B0 0360I 
00180 60110 

1X1180 60130 
60000440 
5000 0L60 
00180 64110 
1400 00 JO 

60600)67 
5060 05B3 
1)0180 1X13CP1 
OOIBO 01366 

OO1B0OI346 
00183 01300 
OC 103 00601 
1460040-1 
0018001240 

00180 01251 
00180 41308 
00180 01260 
1400 0710 
00180 00105 
33D 

00180(0304 
X) 182 0031 Yi 
1Rb4M00 
3100 3387 
3100.1004 

31003147 
CB 'D4tl' 
3100 1(505 
3I00-I8O3 
31001001 

73181 
126 

3100-1346 
13S10-J3 
1A 1343 

5083 3663 
8170 1521 

0018061615 
0018051817 
0018061685 
f»l8061l!07 

001806165) 
Ml 80 6 1665 
0O18O516B4 
00100 61605 
00180 61567 

ooiRoetooe 

kni80616l>7 



7U4ao 


001B061608 


2C-W0 


1)0180 61600 


70480 


DOIEO 61600 


78480 


)Ot8O6l04O 


78480 


l)O10O6t8-t7 


3B480 


noiaoBic-iH 


?B'i60 


»lBO0f640 


78480 


101B05180I 


70460 


aOfBf’ 01042 


70400 


[)QIBC8f6o8 


78480 


00180 61840 


78480 


;X)IB061f)44 


20480 


[»180 61043 


2B480 


0018061041 


78480 


30IC061646 


78-iao 


[XII0O61C62 


76480 


M183 67701 


76015 


W70M 


77B75 


}?097 


?7B:5 


3553 1 


70480 


12000408 
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SECTION VII 



MANUAL CHANGES AND OPTIONS 




7-1. INTRODUCTION. 

7-2. This section contains information required to 
backdate or update this manual for a specific in- 
strument. I)e.scription of special options and standard 
options are also in this section. 

7-3. MANUAL CHANGES. 

7-4.' This manual applies directly to the instrument 
havinft the same serial prefix shown on the manual 
title page. Ii the serial prefix of the instrument is not 
the same as the one on the title page, find your serial 
prefix in table 7-1 and make thech'inges to the manual 
that are listed for that serial prefix. When making 
changes listed in table 7-1, make the change with the , 
highest number first. Example: if backdating changes 
I, 2, and .'1 are required for your serial prefix, do 
change d first, then change 2, and finally 
change 1. If the serial prefix of the instrument is 
not listed either in the title page or in table 7-1, 
refer to an enclosed MANUAL CHANGLti sheet for 
updating information. Also, if a M ANUALCH ANGLS 
sheet is supplied, make all indicated LIIRATA cor- 
rections. 



Table 7-1. Manual Channes 



Serial Prefix 


Make Changes 


1509A 


1 



CHANGE 1 



Table 6-2, 

MPIO: Change HP Part No. and Mfr Part No. to 
OOlHO-67402. 



) 

' MPlt and MP12: Change HP Part No. and Mfr Part 
No. to 00180-67-104. 

MPIO: Change HP Port No. and Mfr Part No, to 
00180-67403. 

MP16: Change HP Part No. and Mfr Part No. to 
00180-67-102, 

ME’80: Change HP Part No. and Mfr Part No. to 
00180-002.57. 

7-5. STANDARD OPTIONS. 



7-6. Standard options are modifications installed on 
HP instruments at the factory and are available on 
request. Contact the nearest Hewlett-Packard 
Sales/Service Office for information concerning stan- 
dard options. 

'f-7. OFflON 003. Model 180T/TR, Option 003 is the 
same as the standard instrument except that the 
standard low voltage power supply transformer has 
been replaced with one designed to operate from a 
source of 100 V or 200 V input power. Table 7-2 lists 
parts changes for instruments using the Option 003 
low voltage power module. The differences in the 
optional circuitry are shown in figure 7-1. 

7-8. OPTION 580. This option replaces the instrument 
bottom cc'vers with special covers that conform to CSA 
standards. Make the following changes to parts listed 
in table 6-2 for instruments equipped with Option 580: 

a. MP4:' Change HP Part No. and Mfr Part No. to 
00t80-e411.3. 

b. MPn: Change HP Part No. and Mfr Part No, to 
00180.64 1 14. 

c. MP76: Change HP Part No. and Mfr Part No. to 
00180-6-1115. 



I ’ 





Changos and Options 



Action 


Ref. Desig. 


HP Part No. 


Change 


A1 


00184-6000:1 

to 

00180-60004 


Change 


AlTl 


9100-:i40l 

to 

9100-:12-19 


Change 


AlAl 

; ) 


00184-66511 

to 

00182-66506 


Change 


AIAICI 


0180-0091 

to 

0180-1811 


Change 


AIAICRI 

through 

AlAlCRl 


1901-0028 

to 

1901-0049 


Change 


AIAIRI 

and 

AIAIR2 


0687-1041 

to 

0757-0:i42 



Delete 

Delete 

Delete 



AiAirw 

AIAIR4 

AlAlVRl 



Model 180T/’IR 

Tabic Replaceable Parts Chan ges (or Option 003 

HP Part No. 'I'Q Desoription^ 

00l84-fi000:i 1 POWER MODULE; LOW VOLTAGE 

to , 

(lOlfiO-fiOOOl 

9100-:i40l - TRANSFORMER: POWER 

to 

9100:1249 

0018445651 1 I ASSY: LOW VOLTAGE RECTIFIER HOARD 

to 

00182-66506 , 

0180-0091 I FXD El.ECr 100 UF >75-10% 20VDCW 

to I 

0180-1811 

1901-0028 , 4 DIODE: SILICON 0.75A 50 PIV 

to 

1901-0049 

0RH7-1041 2 R: FXD MET FLM lOOK OHM 1% 1/4W 



Change 


AIA2 


00184-66509 

to 

00182-66514 


Change 


A1A2CI 


0140-0176 

to 

0160-2204 


Change 


A1A2(}1 


1854-02:14 

to 

1854-0039 


Add 


MP201 


7120-4106 


Add 


MP202 


7120-145:1 



ASSY: LOW VOLTAGE REGUUVTOR HOARD 

C: FXD MY 100 PF 5% OOOVDCW 

TSTR: si NPN 2Na05:i 

LABEL: CAUTION 
TAG: 100 VOLT 
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SECTION vm 

SCHEMATICS AND TROUBLESHOOTING 



8-1. INTRODUCTION. 

8-2, This section contains schematics, repair and re- 
placement information, compunent-identification 
illustrations, waveforms, test conditions and overall 
troubleshootinB trees, A disassembly procedure for re- 
moving the CRT is also contained in this section. 



8-3. SCHEMATICS. 

8-1. Schematics are pri»*ted on fold-out paKcs for easy 
reference to the text ano 'ijures in other sections. The 
schematics are drawn to show the electronic function 
of the circuits. Any one schematic may include all or 
nart of several different physical assemblies. Non MRj- 
standard symbols and conventions used in the sche- 
matics are defined in tbble 8-1. 

' ' ' I ' ' 

8-5, The schematics are numbered in sequence with 
n bold number in the lower right-hand corner of each 
page. These number- .e used to cross reference signal 
connections between schematics. At each circuit 
breaking point a number in bold type indicates the 
a.s 80 ciated schematic that contains the source or 
destination of the signal. To find the source or desti- 
nation of any signal on a given schematic, turn to the 
Bchtwatic reforred to by the bold-type numbot and 
find the function or die signal in question. . 

8-6. A reference designations table on each sche- 
matic lists all components shown t.n the schematic. 
Component refetence designators which have been 
deleted from the schematic are listed below the table. 

8-7. All components within the bordered areas of the 
schematic are physically located on etched circuit 
boards. Components not physically tocaterl on an etched 
circuit board are shown in the open - .eas of the scht 
malic. 

8-8. Transistors and diodes packaged in nietal cans 
having one lead in common with the tan wi! have the 
connection shown on the schematic by u heavy dot. 

I 

8-9. REFERENCE DESIGNATIONS. 

8-10. The unit system of reference designations used 
in this manual is in accordance with the provisions of 
USA Standard Y32. 16-1968. Reference Designations 
for Electrical and Electronics Parts and Equipments, 
dated March 1. 1968. Minor variations from the 
standard, due to design and manufacturing practices, 
may be noted. 



8-11 '^ach electrical component is assigned a class 
lei .nd number. This letter-number combination is 
tht t^asic reference designation, Components which 
are not part of an assembly have only the basic 
reference designation. Components which are part 
of an assembly have, in addition to the basic designa- 
tion, a prefix designation indicating the assembly 
of which the component is a part (resistor R23 on 
assembly A1 is called A1R23), 

i 

8-12. Assemblies are numbered consecutively. If an 
assembly reference designation is assigned and later 
deleted, that number is not reused. 

8-13. COMPONENT LOCATIONS. 

8-M. Locations of components on assemblies and 
subassemblies are illustrated in figures ndjacent to the 
schematics. Since the schematics are drawn to show 
function, portions of a particularassembly may appear 
on several different schematics. The component- 
location figure is printed next to the schematic that 
shows most of the circuitry on the assembly. The lo- 
cation of nil adjustments are shown in Section V. An 
exploded-view drawing that shows mechanical (and 
some electrical) parts is located in Section VI. 

8-15. BOARD’ CONNECTIONS. Square-pin con- 
nectors are identified on circuit boards by the color 
code of the connecting wire. 

8-16. SEMICONPUCTOR REPLACEMENT. Figure 
8-1 is included to help identify the loads of the common 
shapes and sizes of semiconductor devices. When 
removing a semiconductor, use long-nosed pliers as a 
heat sink between the device and the soldering iron. 
When replacing a semiconductor, ensure sufficient 
lead length to dissipate the soldering heat by using the 
same length of exposed lead as was used for the 
original part. 

8-17. TROUBLESHOOTING. 



WARNING 



Read the Safety Summary at the front 
of this manual before troubleshooting 
the instrument. 

8-18. Two important prerequisites for successful 
troubleshooting are understanding how the instrument 



I 




ULI 



REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE. 



!□ 

IL-2 



ETCHED CIRCUIT BOARD 



ASSEMBLY 



ETCHED CIRCUIT BOARD 
ON ASSEMBLY 



VERNIER FRONt. PANEL MARKING 

^RNIeF^J rear PANEL marking 



MAIM SIGNAL PATH 
PRIMARY FEEDBACK PATH 
SECONDARY FEEDBACK PATH 









Lin 



SiNGLEPtN 

CONNECTOR ON BOARD 



PINOF APLUG IN 
BOARD IWITH 
LETTER OR NUMBER) 



COAXIAL CABLE CONNECTED 
DIRECTLY TO BOARD 



, COAXIAL CABLE CONNECTED 
TO SNAP ON JACK 



FRONT PANEL CONTROL 



TEST POINT 
I TP WITH NUMBER) 



- SCREWDRIVER 
^ ADJUST .lENT 



BREAKDOWN DIODE 

(VOLTAGE 

REGULATOR) 



LIGHT EMITTING 
DIODE ILED) 



TUNNEL DIODE 



1925) WIRE COLORS ARE 
GIVEN BY NUMBERS 
IN PARENTHESIS ’ 
USING THE RESISTOR 
COLOR CODE 

I (9251 tS 'VHT REDGRN 

0 black b- green 

1 • BROWN C BLUE 

2 RET 7 VIOLET 

3 ORANGE 8 GRAY 

4 YELLOV*/ 9 -WHITE 



WAVEFORM TEST POINT 
(WITH NUMBER) 



COMMON ELECTRICAL 
POINT IWITH LETTER). 
NOT NECESSARILY 
GROUND 



SIGNAL REFERENCE 



SCHEMATIC REFERENCE 




"H.) 



IN TYPE BASE) 



CIRCUITS OR COMPONENTS 
DRAWN WITH DASHED 
LINES IPHANTOMI SHOW 
FUNCTION ONLY AND ARE 
NOT INTENDED TO BE 
COMPLETE. THE CIRCUIT 
OR COMPONENT IS SHOWN 
IN DETAIL ON ANOTHER 
SCHEMATIC. 



+ OPTIMUM VALUE 
SELECTED AT 
FACTORY. TYPICAL 
>/ALUE SHOWN; 
PART MAY HAVE 
BEl|J OMITTED, 



UNLESS OTHERWISE 
INDICATED: RESISTANCE 
IN OHMS, CAPACITANCE 
IN PICOFARADS AND 
INDUCTANCE IN 
MICROHENRIES 
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Figure 8-1. Semiconductor Terminal Identification 
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is designed to operate and correct use of front-panel 
controls. Suspected malfunctions may be caused by > 
improper control settings or circuit connections. Before 
doing the test or troubleshooting procedures, read 
Section III (Operation) for an explanation of controls 
and general operating considerations, and Section IV 
(Principles of Operation) for an explanation of circuit 
theory. 

8-19. If trouble is suspected, visually inspect the in- 
strument. Look for loose or burned components that 
might suggest u source of trouble^ Check to see that 
all circuit board connections are moking good contact 
and are not shorting to an adjacent circuit. If no 
obvious trouble is found, check the power supply volt- 
oges in the unit. Prior to any extensive troubleshooting, 
check the external power sources also. Tables 8-2, 8-3, 
8-4, 8-5 and 8-6 list several of the most common mal- 
functions and probable sources of trouble. 

\ 

8-20. Dc voltages arc indicated on the schernatics 
for active components (transistors, etc). Conditions 
for making the voltage measurements are given in 
tables 8-7, 8-8, 8-9, and 8-10. Waveform measure- 
ment points (with a number enclosed) are placed on 
the schematics along main signal paths. The numbers 
inside the measurement point symbols are keyed to 
corresponding waveforms adjacent to each schematic. 

8-21. REPAIR AND REPLACEMENT. 

) 

8-22. The following paragraphs provide procedures 
for replacing components in the instrument and basic 
considerations when repairing etched circuit boards. 
Section VI provides a parts list to ollow ordering of 
rcpiucement parts* If sutisfactory repnir cannot be 
obtained, contact the nearest HP Salos/Service Office 
(addresses at rear of this manual). If shipment of 
the instrument to the Sales/Service Office for repair 
is recommended, refer to Section II of this manual 
for repackaging and shipping information. 

a.23. HIGH VOLTAGE SUPPLY REPAIR. The fol- 
lowing procedures should be used when replacing the 
high voltage rectifier assembly (A6), and the high volt- 
age multiplier assembly (A6). 



CAUTION I 



To prevent CRT damage when trouble- 
shooting the high voltage supply, discon- 
nect the CRT socket and disconnect second 
anode connection (high voltage connector 
block). This will leave the capacitive load 
of the tripler on the high voltage trans- 
former and maintain the normal 40-kHz 
oscillation. , 



a. Remove top left side cover of Model 180T or 
top cover and left side cover of I8(rf R (see figure 8-3). 



b. Remove two screws from HVPS cover and lift 
up. 

e. Remove four screws holding rear panel of 
display chassis and let panel hang. 

d. Unsolder five wires from small printed circuit 
board mounted to A6T1. 

e. Remove white, gray, red/blue, and red/white 
wires fiom printer* circuit board A3 (HV control 
assembly). 



NOTE 

To remove A6 and A6 as a unit, omit steps 
f through h. 

f. Remove four screws from HV rectifier assem- 
bly (A6). 

g. Remove gray wire and yellow wire coming 
from HV multiplier assembly (A6). 

h. A5 Assembly can now be removed by pUlling 
out and toward front of instrument. 

i. Unsolder wires on high voltage connector bl ick 
mounted on chassis. 

8-24. HEAT SINK REMOVAL. There are two types 
of heat sinks used in the instrument. The friction 
type heat sink is used on Al and A3 assemblies. Ihc 
transistors can be removed from the heat sink by 
carefully pulling the transistors from heat sink with 
u pair of long-nosed pliers. A heat dissipater casting 
type of lieut sink is used in the low voltage power 
supply. Ii is shown in the exploded view in Section VI. 
The transistors may be removed by removing the two 
screws that secure them to their sockets. 

8-25. CRTREMOVALAND REPLACEMENT. 



WARNING 



To prevent rsonal injury, wear u face 
mask or goggles when handling the CRT. 

Wear protective gloves and handle the 
CRT carefully, 

n. Remove plug-ins from oscilloscope. 

b. Remove all four covers from Model 180T or 
'top and bottom covers from Model 180TR. 

c. On Model 180TR, remove shield next to CRT 
post accelerator lead (shield is between CRT and plug- 
in compartment). 
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REMOVE 8 
SCREWS 




REMOVE 6 
SCREWS 




REMOVE 4 SCREWS 
ON EACH SIDE 



Fifiurc 8-2, Cover Removal 



ta0T/TR-0» 



d. Remove flexible three conductor CRT lead 
from connector block. 

e. Remove connections from neck pins on CRT 
(use lonK-nosetl pliers through access holes), 

f. Remove rear display panel. 

g. Loosen clamp at rear of CRT. 

h. Carefully remove CRT socket. 

i. Remove front-panel CRT light shield’ by 
squeezing at midpoint, top and bottom. 

j. Remove CRT bezel by removing four retaining 
screws. 

I 

k. Place one hand on face of CR'l’ and, with 
other hand, slide CRT forward and out of 
instrument. Be careful not to catch neck pins on trace 
align coil. 

l. To install CRT, reverse above procedure. 
After CRT is installed, perform adjustment pi ocedure 
in Section V. 

r 

8-26. SERVICING CIRCUIT BOARDS. 

8-27. Ktched circuit 'boards in this instrument have 
components mounted on one side of the boards, con- 
ductive surfaces on both sides, and plated-through 
component mounting holes. Hewlett-Packard Service 
Note M-20E contains useful information on servicing 
etched circuit boards. Some important considerations 
are ns follows: 



a. i Use 87- to -17.6-wntt chisel tip soldering iron 
with tip diameter of 1/16 to 1/8 inch, and small dia- 
meter resin-core solder. 

b. Components may be removed by placing 
soldering iron on component leads on either side of 
board and pulling component straight away from 
board. 

c. If component is obviously damaged or faulty, 
clip leads close to component and then unsolder lends 
from board. 

d. Large components, such as potentiometers, 

may be removed by rotating soldering iron from lead 
to lead and applying steady pressure to lift part free. 
The altern ative is to clip leads of damaged part and 
remove them individually. j 

e. Excessive heat or force will destory laminate 
bond between metal plated surface (conductor), and 
board. If this problem should occur, lifted conductor 
may be cemented down with small amount of quick- 
drying acetate-base cement having good insulating 
properties. Another method of repair is to solder 
section of good conducting wire along damaged area, 

f. Before replacing component, heat rpmnining 

solder in component hole and remove with desoldering 
tool. Sharp pointed metallic tools are not recom- 
iqended since they may loosen eyelets in boards or 
l-ijmove plating from inside of holes on plated-through 
L'tched circuit boards. ' 

g. Tin and shape replacement component leads 
to tit existing holes. 

h. Install replacement component in same posi- 
tion as original. Heat damage may be minimized by 
gripping lead with long-nosed pliers between soldering 
iron and component. 



I 
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8-28. TROUBLESHOOTING TABLES. 

8-29. Tables 8-2 through 8-6 provide a guide to locating 
possible problems. 

a. Set Model 180T/TR controls us follows: 

Power * 

SCALE , OFF 

INTENSITY 2 o'clock position 



FOCUS us necessary 

FIND BEAM us directed 

Horizontal DISPLAY EXT 

Horizontal MAGNIFIER XI 

Horizontal POSITION centered 

Vertical POSITION centered 

Vertical INPUT none 




b. Allow Instrument to warm-up and then proceed 
to table 8-2. , 



Table 8-2, Preliminary TroubteslwotinK Tree 




E 




\ 
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Tabic US, Trouhlcshoolitifi No Beam 




1 



















Model l8(nVTU 



Table 8 -1. TrouhkshootinK Beam Uporlhwn 
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Model IBOT/^rR 



Service 



OUTPUTS 

HIGH 



Table 'i 6. Troubleshooting Beam No Intensity 



BEAM WITH NO 

INTENSITY 

CONTHOL 



MOVE SPOT 
OFFSCREEN 



CHECK HVPS 
OUTPUTS 



OUTPUTS 

OK 



OUTPUTS 

LOW 



CHECK FOR 
OPEN OR HIGH 
VALUE HV 
FEEDBACK 
LOOP RESISTOR 
A6R9 



PLACE FLOATING. 
VM ACROSS 
1 MllRESISTOR 
IN SERIES WITH 
CRT GRID (A6R6I 



OUTPUTS 

OK 



disconnect 

CRT 

SOCKET 



OUTPUTS 

LOW 



REPLACE 

LEAKY 

CRT 



CHECK FOR 
LEAKY FILTER 
CAPS OR 
LOW VALVE 
HV F. B. RES. 
IA6RDI 



NO VOLTAGE 
DROP 



<1V DROP-DOES 
NOT VARY WITH 
INTERNSITY CONTROL 



GRID LINE 
OPEN (HVPS 
OR CRTI 



REPAIR UNBLANK 
A' iPL. 



DISCONNECT 
CRT SOCKET 



CHECK FOR 
CIRCUIT 
LEAKAGE 
(FILTER CAPS ETC,) 



REPLACE CRT 
(G-K SHORT) 



(POWER DISrniBUTION) 



ope:iatirc 

POWER 



AC HUE 
FROM 

[^siucToIJI 

SWITCH 



AC LINE 
FROM 



►2)V UNBEG 



*71V UNREG 
IGNO) 



LVPS COMMON & CHASSIS GND 





l»8) 


* / 


iJ / • 

20 > 


NC' 


1 ' 

1 

1 


?| \ 


1911 


"i2.ev 

. . : > 


22 > 


(?)! 

* 


f \ 

-lOOV j 



HORtZ 

PLUG IN JACK 



OPERATING 

POWER 



Figure 8-3, 

Low Voltage Power Connections 
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CRIO 


REF 


GRID 




1 DESIC 


LOC 


DESIC 


1 LOC 




1 

Cl 


0-3 


CRIB 


1 

£-4 




CB1 


D-2 


CR16 


£-4 




CR2 


C-2 


CR17 


£-2 




CR3 


D-2 


CRIB 


£-2 




CR4 


C-2 


CR19 


£-2 




CR6 


B-2 


CR20 


£-2 




CR6 


B-2 


CR21 


A-4 




CB7 


B-2 


CR22 


A- 4 




CR8 


B-3 


P2 


C-4 




CR9 


B-4 


P3 


C-1 




CR10 


B4 


R» 


B-2 




CB11 


B-3 


R2 


£-2 




CR12 


B-3 


R3 


C-3 




CR13 


E-3 


R4 


D-2 




CRM 


e-3 


VRt 


C-3 












IIOT/TR-035 



Figure 8-4. Low Voltage Rectifier Component Identification 
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BEF 

OESIG 


CHID 

LOC 


REF 

0ESI6 


GRID 

LOC 


REF 

DE5I6 


GRID 

LOC 


REF 

OESIC 


GRID 

LOC 


REF 

DEStG 


GRID 

LOC 


REF 

OESIG 


GRID 

LOC 


REF 

OESIG 


GRID 

LCC 


REF 

DESIG, 


GRID 

LOC 


REF 

OESIG 


GRID 

LOC 


Cl 


J-2 


CR4 


G-5 


6-7 


G-3 


06 


1-6 


015 


E-3 


R9 


1-3 


R19 


H-3 


R29 


F 4 


R39 


D-4 


C2 


1-4 


CR6 


F-6 


E-S 


H 3 


06 


J-6 


016 


E-4 


RIO 


1-4 


R20 


H-4 


R30 


l»-3 


R40 


D-4 


C3 


1-1 


CR6 


E-4 


AlFl 


H-1 


07 


H 6 


R1 


M 


R11 


1-4 


R21 


H-3 


R31 


E-2 


R41 


E-4 


C4 


H6 


CB7 


D-3 


A1F2 


G-2 


OB 


M 5 


R2 


1-2 


R12 


H-4 


R22 


E-4 


R32 


D-3 


R42 


E-2 


CS 


G-4 


El 


H-1 


A1F3 


G-2 


09 


E-6 


R3 


1-3 


R13 


1-6 


R23 


E-5 


R33 


E-1 


TP1 


14 


C6 


F-6 


E-2 


G-1 


A1F4 


F-2 


O10 


E-6 


R4 


1-2 


R14 


H-6 


R24 


F-4 


R34 


F-3 


TP2 


G-3 


C7 


G-l 


E-3 


G-1 


Q1 


J-3 


on 


F-6 


R6 1 


H-3 


R16 


G-4 


R26 


G-6 


R36 


E-3 


TP3 


GG 


CS 


E-t 


E-4 


F-1 


Q2 


1-2 


012 


F-6 


R6 


1-3 


R!6 


1-6 


R26 


E-6 


R36 


r.-3 


TP4 


E-4 


CR1 


1-4 


E-6 


F-3 


03 


J-3 


013 


E-2 


R7 


1-3 


R17 


G-6 


R27 


G-6 


R37 


D-4 


VR1 


J-1 


CB2 


1-4 


E-6 


G-3 


QA 


J-3 


014 


E-2 


R8 


1-2 


R18 


G-5 


R28 


F-3 


R38 


D-4 


VR2 


H-2 



CR3 



1-1 



itaT/m-cu 



Figure 8-5. 

Low Voltage Regulator Component Identification 

8-11/(8-12 blank) 
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Table 8-7, Low Voltage Power Supply Voltage Measurement Conditions 



1, Plog-lns not Installed, 



2. LINE power ON. 



3. Line voltage 1 16V or 230V ac. 



4, All dc voltages are referenced to ground. Use chassis ground 
or soldering lug ground located on LV Rectifier board, 

6, All dc voltages measured with HP Model 414A Auto 
Voltmeter {100 MI2 Input impedance). 
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Figure S-7. Horizontal Amplifier Component Identification 
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Table8-8. Horizontal Amplifier Voltage Measurement Conditions 



1. Plug-Ins not Installed, 

2. LINE power ON. 

I 

3. No signal input. 

4. Set controls as follows; 

INTENSITY - ► <^ully ccw 

SCALE OFF 

FOCUS lully ccw 

POSITION --r ' centered 

DISPLAY EXT CAL' 

MAGNIFIER XI 

5. AH voltages referenced to ground. 

6. All voltages measured with HP Model 414A Auto Voltmeter 
(100 M^input Impedance). 
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Table 810, H,V, Power Supply Voltanc Measurement Conditions 



1, 


Plug-ins not Installed, 


2, 


LINE power ON. 


3. 


No signal Input. 


4. 


Set controls os follows: 

INTENSITY fully ccw 

SCALE Of'f' 


J 


FOCUS fully ccw 


B. 


All dc voltages referenced to ground. 


6. 


Low voltages measured with HP Model 414A Auto Voltmeter 


1 


0 00 MSZ input impedance). 


7. 


) 

To measure high voltages, use HP Model K05-3440A 
1000:1 Divider Probe and HP Model 3440A Digital Volt- 


) 
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meter with HP Model 3441 A or 3444A ptug-ln. 
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f?ji V ' ^ 2*1^ ORIGINAL PACKAGING.. Check the servfc- 
>;'‘l ’ ability of the original shipping carton and pecking 

material. If it is useable It should be used to reship the 
' instrument. If the original packing material is not 
available or is unserviceable, material identical to those 

used fn^actorypackagingareavallablethrougHHewlett* 

Packard offices. If the Instrument is to be shipped to a 
Hewlett-Packard office for servicing, attach a tag 
showing owner (with addressi. model number, complete 
instrument serial number, and a description of the 
service required. Mark the container FRAGILE to ensure 
careful handling. In any correspondence, refer to the 
instrument by model number and full serial number, 

, ' ■ ■ '< ■ > 

2-19,, OTHER PACKAGING. The following general 
Instructions should be used for repacking with 
commercially available materials. 



00160-90934 



a. Wrap instrument In heavy paper or plastic. Ilf 
returning to a Hewlett-Packard of.ice or service center, 
attach a tag indicating type of service required, return 
address, modal number, and full serial number, 

b. Use a strong shipping container, A double-wall 
carton mode of 360-pound test material is adequate, 

c. Use a layer of shock-absorbing material 70 to 100 
mm (3 to4 inch! thick around all sides of the instrument 
to provide firm cushioning andprevent movement inside 
container. Protect control panel with cardboard. 

d. Seal shipping container securely. 

e. Mark shipping container FRAGILE to ensure 
careful handling. 

f. In any correspondence, refer to instrument by 
model number and full serial number. 
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■ » 

A Page S-1, paragraph 6-15, step b. 

Change reference to figure 6-6 to read figure 6-1. 

to. 0698-8427. BF 29M ±10* IW. Ml, Cod. 28480. Ml, Pan to 0698.8427, 
SSIlSi HF P..1 to. 2100-3213. B-TBMR 200K 10* TOP-AW 1-TRN. Mtr Cod. 28480. 

' Mfr Part No. 2100-3213, 

Change; A3R6ft HP and Mfr Part No. to 0698-8994, 

6ange: A3R59, HP and Mfr Part No. to 0699-0169. 

Change: A4 HP and Mfr Port No, to 001 80-66660. 

Add; A4R2, HP and Mfr Part No. 0698-4126, R;FXO MET FLM 963 OHMS ,1% 1/6 W. 

, Oiange;ABR3, HP and Mfr Part No, to 0698-8427. 

Delete:MP4. 

Delete:MP6. v ■ i'' ' 

Delete; MP81. ./ 

Change; R2, HP and Mfr Part No. to ?100G72D 
0elete;XF1. ^ . 

XfIMPI, HPand^* Par^ No. 14Ci0-009(X WASHER, NEOPRENE' , 

Add: XF1MP2.' Hf aod Mfr Part No. 2100-0466, FUSEHOLDER CAP. ' v \ 

Add: XF1MP3, HP and PW No. 2;110O467, FUSEHOLDER NUT, ^ 

- I , i: . Add:XFlMp4f!HPandMfrf»t Na2100^^ ' ,, 

'■"i ' " Page 8j1 9' ^frigure 8-16), Schematic: 6, 7 , 

' ' ''’'' Juthper across A4R1 and delete AARIijiw- ■■ 

' ' Add;'A4R2}953 ohm, across A4CR2. I ^ 
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Model 180T/TR 00180-90934 



CHANGE 1 

‘The name of Model 180T/TR Instruments has been changed from OSCILLOSCOPE to DISPLAY. 

, NOTE 

; 

HP Model 180T/TR Displays with serial numbers prefixed 1704A and above 
have been modified for use with the HP Model 8760A Storage Normalizer 

This modification increases the effectiveness of the Display with Models 

8557A, 8658B, 8766A, and 8765B frequency domain plug-ins. Because of 

this modification, the performance of real-time plug-ins is not guaranteed, 
and their use is not recommended. 

Tsbts 

A7: Change HP Part No. and Mfr Part No. to 0018(M6667. Refer to complete a*«mbly breakdown attached. 

Add: J2, HP Part No. 1261*2197, CONNECTOR 24-PIN F D-.SERIES, Mfr Code 71786, Mfr Part No. 

DOM-24W7S. 

MP80; Change HP Part No. and Mfr Part No. to 0018(K)0261. 

MP93: Change HP Part No. and Mfr Part No. to 0018(F60207. 

W4: Change HP and Mfr Part Not. to 00180-61823. 

Add: W22, HP Part No. 00180-61816, CABLE ASSY: COAX AUX A, Mfr Code 28480, Mfr Part No. 00180-61816. 
Add: W23, HP Part No. 00180-61617, CABLE ASSY: COAX AUX 8, Mfr Code 28480, Mfr Part No. 00180-61617. 
Add: W24, HP Part No. 00180-6161^ CABLE ASSY: COAX X-NORM, Mfr Code 28480, Mfr Part No. 00180-61613. 
Add: W25, HP Part No. 00180-61610, CABLE ASSY: COAX Y-NORM, Mfr Code 28480, Mfr Part No. 00180-61819. 
Add: W26, HP Part No. 0018(H1820, CABLE ASSY: COAX H-BLANK, Mfr Code 28480, Mfr Part No. 00180-61820. 
Add: W27, HP Part No. 00180-61821, CABLE ASSY: COAX INT SWP, Mfr Code 28480, Mfr Part No. 00180-61821 . 
Add: W28, HP Part No. 00180-61822, CABLE ASSY: COAX SWP RTN, Mfr Code 28480, Mfr Part No. 00180-61822. 
Add: W29, HP Part No. 00182*61624, CABLE ASSY: COAX AUX C/BLANKING IN, Mfr Code 28480, Mfr Part 
NO.00182-61G24. 

Add; W30, HP Part No. W182*61626, CABLE ASSY: COAX Y-NORM J1, Mfr Code 28480, Mfr Part No, 001 82-61 626 
Add: W31, HP Part No. 00182*61628, CABLE ASSY: 8760A MOf EX INTERCONNECT, |Mfr Code 28480, Mfr Part 
No. 00182-61628. 

Page 8-20, Schematic 6, 

J1, pin I; Change to W27, INT SWEEP to ichemat.c 8. 

J1, pin 4: Add wire color (9061, L NORM from tchamatic 7. 

J1, pin 5: Add cable W30, Y NORM from schematic 8. 

J1, pin 22: Add wire color (905), L OFF 1 to schematic 7. ' 

J1, pin 23; Add wire color (903), L OFF 2 to schematic 7. 

J1, pin 26: Add wire color (90S), MARKER PULSE to schematic 7. 

Page 8-21,figures 8-17 and 8-18, > 

Replace with figures 1 through 3 from this manaul changes sheet. 

CHANGE 2 

Table 6-2, 

A7: Change HP Part No. and Mfr Part No. to 00182-66619 and insert table 2 from this manual changes sheet into 
180T/TR manual. , 

Figure 8-16 (page 8-20), 

Change schematic 6 as follows: 

J1, pin 1; Change destination to schematic 7. 

J1, pin 6: Change destination to schematic 7. 

Figure 8*17 (page 8-21), 

Replace with figure 4 from this manual changes sheet. 

Figure 8*18 (page jB-21), 

Replace with figure 5 from this manual changes sheet. 
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CHANGE 3 

T^bl6 6*2 ' 

Add: MP94, HP Part No. 2190-0018, Qty 2, WASHER-LK HLCLNO. 6 .14MN-ID. Mfr Code 28480, Mfr Part No. 

2190*0018 ’ 

Add: MP95, HP Part No. 2360-0196, Qty 2, SCREW-MACH 6-32 ,312-lN-LG PAN-HD-POZI, Mfr Code 28480, 

“ Mfr Part No. 2360-0195. ^ 

Add: MP96, HP Part No. 3050-0010, Qty 2, WASHER-FL MTLC NO. 6 ,147-IN-ID, Mfr Code 28480, Mfr Part No. 

3050-0010. 

Change: LI , HP and Mfr Part Nos, to 01 336-86002, 

Change: MP41, HP and Mfr Part Nos. to/ 001 80-00606. 



CHANGE 4 

This change replaces the instrument bottom cover with a special cover which now conforms the instrument 
to comply with CSA (Canadian Standards Association) requirements. 

Table 6-2. Replaceable Parts, 

Change: MP76, HP Part No. and Mfr Part No, to 001 80-341 16. 



CHANGE 5 

Table 6-2. Replaceable Parts, ' 

Change: A1, HP and Mfr Part Nos. to 001 84-60007. 

Sd aT/5c 2^*CAPAC^^ 6WVDC CER, Mfr Code 28480, Mfr Part No. 0160-2903. 

JS iulS: WAciTOT-SS: :m 7«F CER, M(r C«l, 28480, Mfr fF" =''• 

Add: A1A1C4, CAPAOTOR-FXD, .047UF 5%, 200VDC. Mfr Code 28^0;Mfr Part No. 016C-M94. 

Add: A1A1C6, CAPACITOR-FXO, 06UF ±20%. 600V0C CER, Mfr Code 28480, Mfr Part No. 0160-2903. 

Table 7-2. Replaceable Parts changes for Option 003, 

Change: A1 , HP and Mfr Part Nos, to 00180-6001 1 . 

Add"AT>UC2^ 'cAPACTO 600VDC CER. Mfr Code 28480, Mfr Part No. 0160-2903. 

Z. Slilcl wJS™: ;S7UF 6%, ioovoc CER, Mfr C«i. 2S4M. M(, 

Add- A1 A1C4 CAPACITOR-fXD. .047UF,6%, 200VDC, Mfr Code 28480, Mfr Part No. 01 W-M94. ^ 

Jdd! AlAlS: C^AcItOR-FXD, .05UF i20%. 600VDC CER. Mfr Code 28480. Mfr Part No. 0160-2903. 

Figure 7*1 . Special Schematic for Option 003, 

Change schematic 7-1 as shown in figure 6 of this manual change sheet. 

1 

Schematic 2, - ■ . , 

Change schematic 2 as shown in figure 6 of this manual change sheet. 

CHANGES 

Table 6-2. Replaceable Parts. 

Delete: C2, C3, DS1, L3, U4. MP82, MP83, MP86. XDS1, and XF1MP1. 

Change: MP80 HP and Mfr' Part No. to 001 80-00274. ' 

Change: MP93 HP and Mfr Part No- to 00180-6021 1 . 

Change: MP1 11 HP and Mfr Port No. to 001 80-00271. uxl. n ^ 

Change: SI HP and Mfr Part No. to 3101-2269, attached by: WASHER-INTL LK, HP and Mfr Part 
No. 2190-0016, and NUT-HEX, HP and Mfr Part No. 2950-0043. 

Change: W6 HP and Mfr Part No. to 001 80-61 826. 

Changer XF1MP2 to FUSEHOLOER CARRIER, HP, and Mfr Part No. 21 10-0565. 

Change: Xr1MP3 HP and Mfr Part No. to 21 10-0669. 

Change: XF1 MP4 HP and Mfr Part No to 21 10-0564. 

■ ) ’ 
Page 8-13 iFigure 8-6), Schematic 2, 

Delete: C2, C3, L3, and L4. 
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► , t I I . 

CHANGE? 

Table 6-2, Replaceable Parts, < 

Change: A3 HP and Mfr Part Nos. to 00180-66562. ^ 

Change: A3VR1, HP and Mfr Part Nos. to 1902-3182, DtODE-ZNR 12.1V 5% PD^.4W, 

Change: A6 HP and Mfr Part Nos. to 00180-66661. 

Change: A6T1 HP and Mfr Part Nos, to 00180-60803, 

Page 8-19 (Figure 8-1 6>, Schematic 5, 

Change: A3VR1 to 12.1V. ' 

Change: Voltage on collector of A3Q10 to +5.4 V. 

CHANGE 8 



'i'= i 



Table 6-2, Replaceable Parts, 

Change: A3 HP and Mfr Part No. to 00180-66663 

Add: A3C29, HP and Mfr Part No. 0160-0128, CAPACITOR-FXO 2.2UF ±20% 60VDC CER. 

Delete: A3R62 and A3R63. ... i 

Add: CR1, HP and Mfr Part No. 1901-0873. DIOOE-HV RECT 600V 1A. 

. Page 8-19 (Figure 8-16), Schematics, 

Replace A3R62 with A3C29, 2.2UF. 

Add 'diode ?fl1^1wiT>^ (VI) and SCALE control connection dot. CR1 anode points toward CRT. 

CHANGE 9 

Table 6*2, Replaceable Parts, 

Change: A4C2 to HP and Mfr Part No. 0160-0166, Qty 1, CFXD MY 0.066UF 10% 200V, 



CHANGE 10 



Table 6-2, 
Change:, 
Change; 
Change: 
Change: 
Change: 
Change: 
Page 8-1 9 
Change: 
Change: 
Change: 



Replaceable Parts, . - « 

A3 HP and Mfr Part Nos. to 00180-66666 (pages 6-6 and 6 - 8 ). 

A3R39 HP and Mfr Port Nos. to 0698-3404 QTY 1 383 OHMS, 

A3R40 HP and Mfr Part Nos, to 0757-0402 QTY 1 1 10 OHMS. 

A4 HP and Mfr Part Nos. to 00180-66666 (page 6-8, two places). 

ilcRI HP and Mfr Part Nos. to 1901-0028 QTY 1 DIODE: SlUCON 4MPW 76^^^ 

A4R2 HP and Mfr Part Nos. to 0767-0410 QTY 1 R:FXD MET FLM 301 OHMS ,12W 1%. 

(Figure 8 - 16 ), Schematic 6 , 

A3R39to363 
A3R40 to 1 10 
A4R2 to 301 
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Model 180T/TR , 00180.90934 

Table 1. Replaceable Parts for A7, Normallzer Interface (00180-66667) 



Ref 

Desl9 


HPFhrtNo. 


TQ 


Description 


ESI 


MfrPartNo. 




0018(>66667 




BOARD ASSYtAUXlUARV OUTPUT AND 


28480 


00180-66657 








SWEEP GATE 








Oieo-3269 


1 


C:FXD CER 1 3 PF 6% 600VDCW 


28480 


0160-2269 




016(M461 


1 


C:FXD CER 0O1 UF +80-20H 100VDCW 


66389 


C023B101F103 












, ZS26-CD 




1001.0060 


1 


OlODEtSWITCHINQ 80V 20CNA 3NS DO-7 


28480 


19014)060 


A7J1 


12500367 


1 


J:RFSMBMPC 


28480 


12604)267 


A7L1 


01400144 


3 


UFXD RF CHOKE 4.7 UH 10% 


24226 


10/471 


A7L2 


01400144 




L;FXD RF CHOKE 4.7 UH 10% 


24326 


10/471 


A7P1 


12610076 


1 


P:84*IN MALE POST TYPE 


27264 


224)3.1081 


A7Q1 


18540404 




a-SI NPN 


38460 


18544)404 


A7Q3 


18660341 




aSI FET MOS NOKAN E.MODE 


02910 


SD216 


A703 


18530034 


1 


aSI PNP 


28460 


1863-0034 


A7Q4 


18560341 




CbSt FETMOSNOHAN E.MOOE 


02910 


5D216 


A705 


18640404 




aSI NPN 


28480 


18644)404 


A7Q6 


18660341 




0:81 FET MOS NOHAN E.MOOE 


02910 


SD215 


A7Q7 


18650341 




aSI FET MOS NOHAN E.MODE 


02910 


$D216 


A7R1 


06080163 


1 


R;FXD MET FLM 3480 OHM 1% 1/BW 


16299 


C4.1/8.T0-34B1-F 


A7R2 


07670438 


3 


RtFXD MET FLM 6110 OHM 1% 1/8W 


28480 


07574)438 


A7R3 


07670466 


3 


R:FXD MET FLM 100K OHM 1% 1/8W 


28480 


07674)466 


A7R4 


06080266 


1 


R;FXO MET FLM 237K OHM 1% 1/8W 


16399 


C4-1/8-T0.2373.F 


A7RS 


07670438 




R:FXD MET FLM 6110 OHM 1% 1/8W 


28480 


07674)438 


A7R6 


07670190 




R:FXO MET FLM 21.5K 1% 1/BW 


24646 


C4.1/8-T0-2162-F 


A7R7 


07670488 




R:FXD MET FLM 61.1K OHM 1% 1/8W 


28480 


07674)468 


A7R8 


07570199 




R:FXOMETFLM31.6K 1%1/8W 


24546 


C4-1/8-T0-21B2-F 


A7R9 


07670468 




R;FXD MET FLM 51.1K OHM 1% 1/BW 


28480 


07674)468 ’ 


A7R10 


07570199 




R:FXD MET FLM 21.6K 1% 1/8W 


24646 


C4-1/8-T0-2162.F 


A7R11 


07670199 




R;FXD MET FLM 21.6K 1% 1/8W 


24546 


C4-1/8-T0-2152.F 


A7R12 


07670280 


' 1 


R:FXD MET FLM IK OHM 1% 1/8W 


28480 


07674)280 


A7R13 


07670466 




R:FXO MET FLM 100K OHM 1% 1/8W 


28480 


07674)466 


A7VR1 

■ ) 

) 

: ( 


1903-3083 

1 

1 

‘ i 


1 


VRiBREAKDOWN 4.64V 6% 0.4W 

1 

1 

. i 

■ 1 


04713 

1 


SZ 10939-86 
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Figure 2. Normalizer interface (00180-66657) (Sheet 1 of 2) 
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Ttble 2 . Replicaable Pam for A7, Normalizer Interface {00182-66519) 



A7CR1 

A7CR2 

A7CR3 

A7J1 

A7L1 

A7L2 



A7Q5 

A7Q6 

A7Q7 

A7R1 

A7R2 

A7R3 

A7R4 

A7R6 

A7R6 

A7R7 

A7R8 

A7R9 

A7R10 

A7R11 

A7R12 

A7R13 

A7R14 

A7R15 

A7R16 

A7R17 





HP Part No. TQ 



00182-66519 

0160-2269 

0160-3451 

1901-0050 

1901-0050 

1901-0050 

1250-0267 

9140-0144 

9140-0144 

1261-3976 

1854-0404 

1854- 0404 
1853-0034 

1855- 0020 

1655-0020 

1866-0404 

1866-0020 

0698-3454 

0767-0438 

0757-0438 

0767-0199 

0767-0438 

0767-0199 

0767-0468 

0767-0442 

0767-0468 

0767-0199 

0767-0199 

0757-0280 

0767-0442 



0767-0465 

0767-0466 

0698-3152 

0767-0438 



Detcrlpdon 



BOARD ASSYrNORMALIZER INTERFACE 
C:FXD CER 12 PF 5% 60OVDCW 
C:FXD CER 0.01 UF +80-20% 100VDCW 

DIODE-SWITCHING 2NS 80V 200MA 
DIODE-SWITCHING 2NS 80V 200MA 
DIODE-SWITCHING 2NS BOV200MA 
J:RFSMBMPC 
LFXDRF CHOKE 4.7 UH 10% 

LtFXD RF CHOKE 4.7 UH 10% 

P:8-PIN MALE POST TYPE 
Q:SI NPN 
aSi NPN 
Q:SI PNP 

Q:SI J-FET N-CHAN D-MODE 

Q:SI J-FET N-CHAN D-MODE 
aSI NPN 

Q:SI J-FET N-CHAN D-MODE 
RESISTOR 215K 1% .125W F TC-0+-100 

R:FXD MET FLM 5110 OHM 1% 1/8W 

R:FXD MET FLM 5110 OHM 1% 1/8W 

R:FXD MET FLM 21 .6K OHM 1% 1/8W 

R:FXD MET FLM 51 10 OHM 1% 1/6W 

R:FXD MET FLM 21.6K OHM 1% 1/8W 

R:FXD MET FLM 61.1K OHM 1% 1/8W 
RESISTOR: 10K 1% .126W F TC-0+-100 

R:FXD MET FLM 61.1KOHM 1% 1/8W 
R:FXO MET FLM 215K OHM 1% 1/8W 

R:FXO MET FLM 21. 6K 1% 1/8W 

R:FXD MET FLM IK OHM 1% 1/8W 
RESISTOR: 10K 1% .126W F TC-0+-100 



R:FXD MET FLM 100K OHM 1% 1/8W 
R:FXD MET FLM 100K OHM 1% 1/8W 
R;FXD MET FLM 3840 OHM 1% 1/8W 
R:FXD MET FLM 51 10 OHM 1% 1/8W 



Mfr 

Code 


Mfr Part No. 


28480 


00182-66519 


28480 


0160-2269 


56289 


C023B101F- 

103ZS26-CD 


28480 


1901-0050 


28480 


1901-0050 


28480 


1901-0060 


28480 


1260-0267 


24226 


10/471 


24226 


10/471 


27264 


22-03-1081 


28480 


1854-0404 


28480 


1854-0404 


28480 


1853-0034 


28480 


1865-0020 


28480 


1865-0020 


28480 


1865-0404 


28480 


1865-0020 


24546 


C4-1/8-T0* 

2153-F 


24546 


C4-1/8-T0- 

5111-F 


24646 


C4-1/8-T0- 

5111-F 


24646 


C4-1/8-T0- 

2162-F 


24646 


C4-1/8-TO- 

5111-F 


24546 


C4-1/8-T0- 

2162-F 


28480 


0767-0468 


24546 


C4-1/8-T0- 

1002-F 


28480 


0767-0468 


24546 


C4-1/8-T0- 

2162-F 


24646 


C4-1/8-T0- 

2162-F 


28480 


0757-0280 


24546 


C4-1/8-T0- 

10O2-F 


24546 


C4-1/8-T0- 

1003-F 


24546 


C4-1/8-T0- 

1003-F 


16299 


C4-1/8-T0- 

2373-F 


24546 


C4-1/8-T0- 

B111-F 
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NORMALIZER INTERFACE 
COMPONENT IDENTIFICATION 




Figure 4> Replecement for Figure 8*17. 
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